





The Plug 


BS 


Don’t Let eee ty a e 
the Equipment You Build for Defense 





Belden All-Rubber Cords are available 
with a wide variety of special all-rubber 
connectors, 


“a ; 
~~ 
Belden All- Rubber Heavy i/ 


Duty Extension Cord for 
tools and machines. 
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Belden Shielded 

Harnesses used 

in aircraft pro- 
duction. 








The electrical tools and machines you build to speed up 
defense production deserve dependable electrical cords—vital 
connecting links to the power outlets. 

All three parts of the electrical cord should be engineered 
for each product. Check the Conductor, the Unbreakable Soft 
Rubber Plug, the Connector or Strain Relief—and help insure 
long Corditis-free service. 

Belden Electrical Cords will help keep your equipment on 
the active list. They will stay in service longer, saving produc- 
tion delays and conserving copper, rubber, tin, cotton, asbes- 
tos, and other strategic materials. Specify Belden Cords on 
all your defense equipment. 

—a dangerous disease of electrical cords; the symptoms are frayed 


wire and broken plugs. It causes severe mental irritation and violent 
nervous disorders among appliance users. 
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New Departure 


all out for defense 


Y 

ST sscsisnaiiniitnns its great manufacturing fa- 
cilities on the production of ball bearings 
to established American standard metric 
dimensions and _ tolerances, for quickest 


possible deliveries. 


A special bearing requires extra tooling and 
different machine set-ups—might well delay 
delivery of many standard bearings. Govern- 
ment and industry are cooperating in speeding 


defense with standard bearings. 


THE FORGED 


NEW DEPARTURE «+ DIVISION OF 


STEEL 


GENERAL 


MOTORS 


BEARING 


BRISTOL, 


CONNECTICUT 
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The SPENCER DISC 
has earned its wings 


with these 4 Aircraft Circuit Breakers Klixon NAF-1131 Circuit Breaker. 


Approved for military aircraft use. Weighs 
only 14 ounces. Ratings from 5-40 amps 
in steps of 5. 













e 4a e . 
Klixon PLM-142” Circuit Breaker. 
Used for higher ratings than the NAF-1131. 
Compact and light in weight. Ratings 


range from 35 amperes up. Comes with or 
without luminous tip on reset button. 





CIRCUIT BREAKERS 
FOR PLANES, TANKS AND TRUCKS 


Klixon Circuit Breakers, already approved for use 


in military aircraft, are being installed in not only 
planes but in tanks and trucks as well. Millions of 
these breakers are now protecting electric circuits 
from overloads in mobile or flying equipment 


The Spencer snap- 
acting thermostatic 
disc—the control el- 
ement of Klixon Motor Protectors, Transformer Pro- Klixon Switch-Type Circuit Breaker— 
tectors and many other Klixon Thermostat controls— Type C-6363. en 
has now taken to the air. Klixon Circuit Breakers—also prcimnsrtaarge “nto eager geil ~ + pd 
operated by Spencer snap-acting discs—are going into amps in'stepe of 5. Comes with or without 
planes by the thousands. And the reason? Simply this— 

Klixon Circuit Breakers are permanent protective de- 

vices. If a circuit is overloaded these breakers will open 

the circuit until overload conditions are removed, at 
which time the circuit can be reestablished by either 
pushing a button or switch on the breaker. Frequent 
replacements are unnecessary. Protection is assured. 
Trouble from temporary shorts is eliminated. Send for 
complete information. 


KLIxoN 


Spencer Thermostat Co., 101 Forest St., Attleboro, Mass. 








Klixon Switch-Type Circuit Breaker— 
Type D-6364. 


It is light for its size. Being twice the 
width of the C-6363 it can be mounted in 
same space as two C-6363's. Ratings range 
from 35 amps up. Comes with or without 
luminous tip. 


MANUFACTURERS OF THERMOSTATS AND TEMPERATURE CONTROLS 





FOR AIRCRAFT CABINS, RADIOS, ENGINES AND INSTRUMENTS 
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SILK COVERED 
COTTON COVERED 
CELANESE COVERED 
ESS ata 
ra eel 
SPECIALS TO ORDER 
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TWISTED MULTIPLES 
SUC e RS eas 


® There’s more to present day engineer- 
ing and design problems than shortages 
of materials, priorities, etc. There is also 
the question of whether specifications 
have been rigidly adhered to. Wire, for 
example, must meet such requirements as 
specific electrical properties, flexibility, 
tensile strength, laying speed, uniform- 
ity, etc. 


Whether it’s a buyer’s or a seller’s market, 
WINCO magnet wire products are drawn 


WINSTED 


WINSTED 
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to exact specifications. Uniformity of 
product is guaranteed by mercury process 
tests and careful supervision guards 
against variations in consistency, struc- 
ture or electrical values. 


If you have a wire problem, our complete 
facilities are at your disposal. Send blue- 
prints or specifications for recommen- 
dations, without obligation. Samples 
sent on request; write today. 


DIVISION 


CONNECTICUT 
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Sonotone Corporation writes 
“American PLUS” in front of ‘Phillips’ 


ELECTRICAL MANUFACTURING 


America’s Leaders Get 3 Extras 
When They Write ‘American 
«= Plus”’ In Front of ‘‘Phillips’’ On 
{ S Their Orders for Recessed Head 


Screws 


Engineering Aid 


S @ American Screw Company Engineers 
were the lst to develop the Phillips princi- 
\ 2 ple to a practicable stage. They now are 


available to help you take full advantage 
of this revolutionary screw design in order 
to speed operations and lower costs. Their 
recommendations, based on the broadest 
experience with Phillips Screws, helped 
speed production an average of 50%. 


Quality Control 


e In their chemical and metallurgical 
laboratories, American Screw Company 
technicians control the quality of raw 
materials and manufacturing methods 
that assure 100% dependability of all 
American PLUS Phillips Screws American PLUS Phillips Screws. 


on Emerson Radios 
Piece Inspection 


e Asystem of inspection has been devised 
by American Screw Company Engineers 
to insure every customer against defects 
in quality. 

3 Plusses make 3 reasons... reasons 
why more of America’s producers stand- 
ardize on American PLUS Phillips Screws 
...and why more and more of America’s 
mill supply houses are handling American 
PLUS Phillips Screws today. 








AMERICAN SCREW COMPANY 


Providence, R. I. 


Chicago, Ill. Detroit, Mich. 
589 E. Illinois St. 1847 W. Bethune St. 
Wood Screws » Machine Screws - Sheet Metal Screws + Stove Bolts 

U.S. Patents on Product and Methods 
Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 2,082,085; 
2,084,078; 2,084,079; 2,090,338. 
Other Domestic and Foreign Patents Allowed and Pending. 
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Hygrade Sylvania Corp. 
selected American PLUS Phillips Screws 


AMERICAN PRODUCED THE |PLUS) ... 
THE [PLUS|IS PRODUCING FOR AMERICA 
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TRAFFIC COPS 
FOR CURRENT- 


BARNES-MADE SPRINGS 


I; TAKES two kinds of giwer to keep defense industries at 
peak operating efficiency—MAN-power and ELECTRIC power. Nothing 
but the best equipment is good enough for the fighters in our factories. 
And nothing but the best parts for Electric power control apparatus are 
wanted. In electric controls—switches—timing devices—it’s important to 
have dependable, accurate performance. When it comes to choosing a 
spring—don’t let-up on quality. Properly designed and manufactured for 
your particular need, good springs will stay on the job with better results. SPRINGS 


Proper selection of material, careful forming and controlled heat-treating Small Stampings 


make a spring that is responsible—that is the aim of Barnes-made Products. Wire Forms 





WaLace Barnes Co. 


Division of Associated Spring Corp. 
BRISTOL, CONN., U.S. A. 
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Look to CENTURY for 























ected Electric 


uzardous Conditions 





SPLASHING LIQUIDS 
FALLING SOLIDS 

Plant wash down — below work line pro- 
tection against falling chips — splashing 
cutting oil. You do not need an extra dog 


house to protect the motor. 


Use Century Splash Proof Motors 





ABNORMAL ATMOSPHERES 
ACID AND ALKALI FUMES 
ABRASIVE DUSTS 


Air saturated with oil or animal fats — 
current conducting or corroding dust — 
organic and inorganic acids — akla- 


lies, etc. 





Use Century Totally Enclosed 
Fan Cooled Motors 





GASOLINE AND GASES 
EXPLOSIVES 


Protection against atmospheres containing 
explosive quantities of gasoline, petroleum 
naphtha, alcohols, acetone, lacquer sol- 
vent vapors, and natural gases (Class 1, 
Group D) or explosive grain dust (Class 2, 
Group G) 





Use Century Explosion Proof Motors 





% Century Motors are built in such a wide 
variety of kinds, types, and sizes up to 400 
horsepower that it is an easy matter to select 


MOTORS and properly apply the right motor for every job 





regardless of load and operating conditions. 


CENTURY ELECTRIC COMPANY If you are engaged in war work of any kind, 
1806 Pine Street St. Louis, Missouri get the facts on Century protected motors by 


° ‘ sae ' 
Offices and Stock Points in Principal Cities calling ma Century Motor Specialist — there's 
one near you. 


ONE OF THE LARGEST EXCLUSIVE MOTOR AND GENERATOR MANUFACTURERS IN THE WORLD 
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Lse a4 Material. 
THESE Characteristics: 









Here is a list of useful qualities all of which 
are found in combination in Formica: 


® Low Moisture Absorption ® High dielectric strength 
© Low coefficient of thermal Expansion ® High insulation resistance 
® Stability of dimensions under a ®@ Low Power factor 
wide range of conditions ® Low hysteresis losses 
® High mechanical strength ® Minimum cold flow 
® Chemical inertness —no corrosion ® Easily Machinable 
® Non-Porous —non-absorbent ® Can be molded in simple forms 





® Half the Weight of Aluminum 


HAT is an impressive list to be found in one material. Formica 
has them all and the great and steady increase in the use of the 


use for the material. 


This shows how Formica is 
built up of laminations of cloth 
or fibre impregnated with 
phenolic resins and cured 
under heat and pressure. 





nt 





material is based on them. Hundreds of industries have found a 


Formica is made in three fundamental forms: Sheets, Tubes and 
Rods from which a great variety of parts can be machined. It is also 
more and more being molded in simple forms. Send your blue prints 
for an opinion as to whether the material will serve your purposes 


The Formica Insulation Company 
4638 Spring Grove Ave., Cincinnati, Ohio 





J. Speciale 


ORMICA 





FORMICA maintains a large engineering and research 
organization and has built its business to a consider- 
able degree on special products into which much en- 
gineering has entered. It is always searching for new 
products of this type. Formica engineers will be glad 
to advise on your problems. Write direct to the factory. 
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HANDLE 


Leck washer ts S040 to notale and cant chop off / 


AMERICAN SCREW COMPANY 


PROVIDENCE, RHODE ISLAND 


CHANDLER PRODUCTS CORPORATION 


CLEVELAND, OHIO 


CONTINENTAL SCREW COMPANY 


NEW BEDFORD, MASSACHUSETTS 


RELIANCE SPRING WASHER DIVISION 
EATON MANUFACTURING COMPANY 


MASSILLON, OHIO 


THE LAMSON & SESSIONS CO. 


CLEVELAND, OHIO 
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THE NATIONAL SCREW & MFG. CO. 


CLEVELAND, OHIO 


PHEOLL MANUFACTURING CO. 


CHICAGO, ILLINOIS 


SCOVILL MANUFACTURING COMPANY 


WATERBURY, CONNECTICUT 


SHAKEPROOF Inc. 


CHICAGO, ILLINOIS 


THE STEEL COMPANY OF CANADA, LTD. 


HAMILTON, ONTARIO, CANADA 
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AMERICA DEPENDS ON 


IR 1s 1b AS hy GUARDIAN 


LAND...SEA...AIR... Guardian is ready with controls approved by the 
U. S. Army—Army Air Corps—Navy—Naval Air Corps— Marine Corps 
—Signal Corps— Ordnance. OO 
S GUN SWITCH HANDLES 
REMOTE FIRING EQUIPMENT 
Samples of Approved TURRET CONTROLS 
Controls Available 
On Short Notice 


RADIO CONTROLS 


NAVIGATION CONTROLS 





AIRCRAFT CONTROLS 


BOMB RELEASES 


GUARDIAN ELECTRIC 


1627 WEST WALNUT STREET CHICAGO, ILLINOIS 





LARGEST LINE OF RELAYS SERVING AMERICAN INDUSTRY 


ELECTRICAL MANUFACTURING 
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MAXIMUM CAPACITY 
IN MINIMUM SPACE 


















Their solid cylindrical 


- provide maximum contact area, 
ing larger load and shock-a sor] 
capacity than any other -single-row 


bearing of like dimensions. Thus, when. 
WITH SINGLE-ROW BALL BEARINGS NORMA-HOFFMANN PRECISIO: 


VRMA-AVFFMAN sr wai teeter 


fety is provided, together with added _ 
LLER B 2 . 
PRECISION ROLLER BEARINGS fe: sierticitledly ingots 4 






NORMA-HOFFMANN BEARINGS CORP'’N., 
STAMFORD, CONN., U.S. A. ¢ Founded in 1911. 


Write for the Catalog. Let 


our engineers work with you. 
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Simplify ASSEMBLY... 


Dual assembly made in one simple operation! The same 
Self-tapping Screws fasten a molding retainer to the hous- 
ing, and the housing to the cast iron base of a battery 
charger made by Hammett Electric Mfg. Co. P-K Screws 
also make it easier to attach instruments to the unit. 


Save OPERATIONS... 


Here, Self-tapping Serews hold a rubber gasket in 
place around the coin box shaft of the Vendall Selective 
Dispenser. “No tapping needed! Production decidedly 
speeded up—costs reduced —that’s why Parker-Kalon 
Self-tapping Screws are preferred in our production 
line”, says the Friend Mfg. Co. 


Cut Out SLOW UPS... 


Many thousands of dollars were invested to set-up this 
Parker-Kalon Quality-Control Laboratory. Here, rigid 
control protects against “doubtful screws” .. . screws 
that look all right but some of which fail to work right. 
There are no “slow-ups” when you specify Parker-Kalon! 


Every screw starts easily - drives in fast —holds tight! 


ge @ a & 
ee j “ ——_ 1. 
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SELF-TAPPING SCREWS FOR EVERY METAL AND PLASTIC ASSEMBLY... AND OTHER FASTENING DEVICES 
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— workweek Ww 3 DOE 


lt HAS been done 
on many assembly jobs 
-A P-K Assembly 
Engineer may point 
the way for you! 


Whether you make planes, 
tanks, bombers, or any of 
the thousands of other 
products for defense, or for 
essential civilian needs, in 
today’s vital task of get- 
ting more assemblies per 
man-hour, a Parker-Kalon 
Assembly Engineer can be 
a big help! He can help 
you effect time-savings of 25 per cent to 50 per cent in 
the many assemblies suited to Parker-Kalon Quality- 
Controlled Self-tapping Screws. Wherever the P-K 
Engineer uncovers a place to use this simpler method . . . 

You make a triple saving that adds extra man hours of 
production time to your work-week. You simplify 
assembly! You save operations! You cut out slow-ups! 

How can you obtain all the benefits of this simpler, 
better fastening method? Get together with a Parker- 
Kalon Assembly Engineer without delay and search out 
all opportunities to apply Self-tapping Screws. You'll 





find that he knows present day assembly practices — on 
all sorts of products—from the ground up. You'll find 
him practical .. . he is pledged to recommend Self- 
tapping Screws only when they offer a better, more eco- 
nomical means of assembly. And, he is unbiased because 
Parker-Kalon makes all types of Self-tapping Screws — 
both thread-cutting and thread-forming. 

Sheet-metal, heavy steel, die castings or plastics . . 
no matter what material your production uses, the 
chances are 7 out of 10 that a Parker-Kalon Assembly 
Engineer can help you speed-up fastening jobs with 
Parker-Kalon Self-tapping Screws. 


No Need to Interrupt Production! 
It’s an easy change from slower, more costly methods 
to Self-tapping Screws. No major production changes 


necessary ... no special tools or skilled hands required. 
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TAYLORCRAFT SPEEDS ASSEMBLY 
of planes for Civilian Pilot Training Program by 
using Parker-Kalon Self-tapping Screws for many 
applications. The assembly shown above is ty pical. 


Start Getting More Assemblies 
Per Man-Hour — NOW! 
Write for the Parker-Kalon Assembly Engineer to 
schedule a call at your plant to give you the benefit of his 
specialized knowledge. Or submit full details of assem- 
blies and we'll mail recommendations and samples. 
Parker-Kalon Corp., 198-200 Varick Street, New York. 
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ea 


Sarah teas 


Give the Green Light ° to Defense Assemblies 
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MECHANICAL LATCH-IN (Electrical Reset) ¢ 


SHORT LEFT-LEGGED COWS FOR 
GRAZING ON HILLY TERRAIN 


I; IS in the production of special, hard-to-get 
relays and timers that have never been made 
before, for exacting jobs that have never been 
done before, that Dunco engineering excels. 
Hence the simile. 

While cows to the above specifications are 
probably a biological impossibility, relays 
designed to meet almost equally unusual speci- 
fications are pretty much an everyday oc- 
currence at Dunco. We're producing these 


regularly for everything from newly developed 
aviation jobs, to tank jobs and a host of other 
military uses, as well as for countless indus- 
trial applications. 

Whatever your Relay or Timer need — 
whether standard, special, or “extra special,” 
it pays to come to Dunco—first. Whatever the 
type, Dunco means dependability! 


RELAYS AND 


D i i ( 0 TIMING DEVICES 


STRUTHERS DUNN, INC., 1321 CHERRY ST., 


DUNCO TYPES 


30 AMPERE e 6 AMPERE (midget) ¢ SENSITIVE e LOW VOLTAGE, HEAVY CURRENT, D.C. e INSTRUMENT CONTROLLED 
MERCURY CONTACT e TELEPHONE AUXILIARY e¢ 
POLARIZED e OVERLOAD e MOTOR REVERSING e@¢ SEQUENCE, RATCHET TYPE e CLOSE DIFFERENTIAL e@ 


.. and countless ‘‘Customer Specials’ designed or adapted to meet your exact specificatiors 


PHILADELPHIA, PA. 


LAMP CONTROLLING 


ELECTRICAL MANUFACTURING 


$'1X STANDARD TYPES 
oe 90 SUZES 


O0809 


FOR MOST APPLICATIONS 


Och 


WASHERS 


OVER 100 SIZES AND TYPES FOR SPECIAL APPLICATION 
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As the ehisel edges of EverLOCK 
washers dig<fy1Io resi ‘fhe tugs and 
pulls of vibration Of , your product 
proves itself equal to the severest tests. 
Today, particularly, few manufacturers 


can foresee exactly how severe the con- 


ditions to be met will be. Soundest policy 


is to bolt or screw every assembly to be 
ready for the worst. 

With EverLOCK washers this is easy 
and economical —and represents a 
higher standard of manufacture at no 
greater cost. The difference is chiefly in 
the washer design which gives several 
times more area of resistance (see illus- 
tration) with this tooth type washer than 
with others. The principle is that used 
by a man who, in a tug of war, braces 
the whole side of each foot against the 
earth rather than his heel alone. 

Get the handy catalog which shows 
the whole line at a glance. Just write for 
it and for an EverLOCK demonstration 
on your product. 





It’s not pleasant for us to have to say “‘No”’ so 
often, these days, to our many civilian Chromel 
customers ... for we are well aware of their 
long-time loyalty to Chromel for their heating 
elements. Chromel is scarce for domestic use 
because of War demands. These uses cf Chromel 
are as varied as the munitions program itself 
. . - Of which one is pictured here. 


HOSKINS MANUFACTURING 
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COMPANY, DETROIT, 


ELECTRICAL 





The scarcity of Chromel 
for civilian use is due 
to War demands for 
nickel and for Chromel. 
Please bear with us. 
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MICHIGAN 


MANUFACTURING 
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INGHOUSE 


ELECTRIC & MANUFACTURING COMPANY 
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EAST PITTSBURGH, PA. 


ie ahead Aé 
January, 1942 
‘J " 5 +7 : f 
y One in a Hundred Men 
1 na TT re ~~ MWhnta Tc i 
Jill B Interested in This Letter. 
Awa Wms (TV. ao oe aor 
4 You That One? 
a 
a 5 _ c . 
Gentlemen: 
TT}, 4 . L. 4-4 : y - 5 haar 4-2 7 
This letter concerns a new material - "Prestite” - a 
pt ion-molded vitrified ceramic which possesses the outstanding 
dvantag »f industrial glasses and molded plastics. Our purpos 
g e I 
, a canes on . - . - ‘ in a alae 
to geest to those responsible for design, the breadth and scope 
g TD« $ 4 ” - . £ 7 3 
Prestite's” potential applications and its possibilities as a 
f E 
la nt for difficult-to-obtain materials. Here ¢& t ac 
"Prestite” has appreciably greater resistance tc 
b ke hen either porcelain or industrial glass. In compressive 
I s 
rivals alloy steel] 600° C. doesn't faze its mechan- 
\ 





WESTINGHOUSE—THE NAME THAT MEANS EVERYTHING IN ELECTRICITY 
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ae Furthermore -- "Prestite," like cast metals, can be 


cored to produce intricate interior cavities in the 


mae 5 > 4m £ y+ 4 " 1 os 
found to intimately 
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numerable electrical insulators have been made from 


stite's" first use was as a dielectric 


5 ora] - “¢ { souwe 1 +h >s °° A 
its use has spread far beyond this field - 


finished piece 


join "Prestite" to metals, 


and in- 
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| applications as valve seats for high-speed pumps, sandblast nozzles, 
PI : 


7 ~ A. - 2 . 
f grinder plates, dental machine instrument pane 
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' lar atn ” rn 3+ mn, to 
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Such applications amply illustrate the 
~ > - ¥ 
¢ rf wD +3 " e101, : ‘ i ; 
uses oO Prestite ggest that it may be the a 


If this brief discussion of "Prestite" 


use in one of your designs, write for our new booklet 


Westinghouse Electric & Manufacturing 







- ce nt ol 
Westinghouse E 
Department 7-N 


East Pittsburgh, Pa. 


WESTINGHOU SE—THE NAME THAT MEANS EVERYTHING IN ELECTRICITY 


'Prestite” applications -- or, if you wish, our skill 
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SPOTLIGHT 


in Performance 


Nichrome’, the heating element 
material, is made only by 





The changing requirements . . . the 
higher standards . . . the increased 
accuracy demanded by manufacturers, has 
thrown “Nichrome” into today's spotlight, 


due to its precision. 


Only through complete control of processes 
in every stage of manufacture from first melt 
to hot rolling and cold finishing can this 
precision be assured. It warrants your 


specification. 


DRIVER-HARRIS COMPANY Harrison, N. J. 


*Reg. Trade Mark U. S. Pat. Off. 
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for PORCELAIN | 
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INSULATION! 





Overtime means nothing to Porcelain! When you spe- 
cify porcelain for your insulation requirements, you 
know that you have called for a material which will 
give satisfaction, day-in and day-out, for years on 
end or af least as long as the insulating qualities are 
required. 

The ‘‘overtime’’ capacity of porcelain is buf a small 
part of its advantages. Now, in porcelain — 


Resistance to thermal shock is great...dielectric strength 
and softening temperature are high...compressive strength 
is enormous. 


Porcelain does not disintegrate readily, does not corrode and is 
noi affected by most acids and fumes. 

Porcelain can be molded to good tolerances with acceptable uni- 
formity. If can be made in a wide variety of shapes and forms, fo 
meet particular requirements. 

Porcelain — earth's materials turned back to rock — is lasting, day 
after day, year after year, under severe operating conditions. 

Test if yourself, today. See what we mean when we say ‘‘There’s 
no five o'clock whistle for porcelain insulation.’ 


SPONSORED BY THE FOLLOWING MEMBERS OF THE 
SPECIAL ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS 


‘The Akron Porcelain Co 


The Colonial Insulator Co 


Kn ee Porce 
10x Porcelain Corp 


The lLouthan Manufacturing Cc 


Iinois Electric Porcelain Co National Porcelain Company 


Imperial Procelain Works 





Inc New Jersey Porcelain Co 
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ACID RESISTANT 






SHOCK Bt SISTANT 


ASSOCIATION 
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REG. U.S. PAT. OFF. 


TRACING CLOTH 


for pencil and ink 










This new tracing cloth 
defies moisture stains 
and erasure scars 


This new tracing cloth won’t show perspiration stains or 
water marks— holds pencil smudges and erasure scars at a mini- 
mum. Now you can have clean tracings, in pencil or ink, free 
from these untidy “ghosts” that reproduce on blueprints! 

For PHOENIX is ghost-proofed by a remarkable new proc- 
ess that defies moisture and gives you an unusually durable 
working surface. You can use harder pencils with this im- 
proved cloth and get sharper lines with less tendency to 
smudge. Even 6H lines show clearly, and reproduce sharply! 
Erasing does not mar the drawing surface; erased areas 
take pencil smoothly—and ink without feathering. Its new 
white color and increased transparency give you excellent 
drawing contrast and produce strong blueprints. 

Put PHOENIX through your own drawing board test. 
See your K&E dealer, or write for a generous working 
sample and an illustrated brochure. 


EST. 1867 


KEUFFEL & ESSER CO. 
NEW YORK - HOBOKEN, N. J. 


CHICAGO ST. LOUIS - SAN FRANCISCO LOS ANGELES 
* DETROIT MONTREAL 











PHOENIX DEFIES 
MOISTURE GHOSTS... 


Perspiration and water 
splashes on ordinary tracing 
cloth create “ghosts’’ which 
reproduce on blueprints. 
PHOENIX Tracing Cloth 
withstands actual immersion 
in water for fully 10 minutes 
at a time! Perspiration and 
water marks will not stain it! 





PHOENIX LESSENS 
SMUDGE GHOSTS... 


The new improved surface 
of PHOENIX Tracing Cloth 
permits you to use harder 
pencils (SH and 6H) and to 
get sharper lines with less 
tendency to smudge. 

Result: Cleaner tracings 
and blueprints. 





PHOENIX REDUCES 
ERASURE GHOSTS... 


Ordinary tracing cloths be- 
come scarred when erased 
--- erased spots produce 
ghosts on blueprints. 
PHOENIX has a durable 
drawing surface that reduces 
working scars toa minimum. 





For years, General Plate Engin- 
eers have developed special laminated combinations 
of metals to do unusual, specific jobs. And today, 
these laminated metals are life - savers for manufac- 
turers who have difficulty getting metals vital to 
national defense. Many of these laminated metals 
are giving manufacturers the performance they need 
without using vital metals necessary for defense or 
with only the minimum use of metals hard-to-get. 


For instance, General Plate makes a Silver on Steel 
Laminated Metal which makes a suitable substitute 
for copper. Due to its use of only a thin protecting 





cladding of silver on one or both sides, its cost is 
relatively low—also this cladding of silver provides 
rust protection. It comes in strips, coils, or wires in 
a wide range of thicknesses, widths, and gauges. It 
can be easily cut to meet your requirements—or, if 
you want special fabricated parts, General Plate 
will make them to your designs. Other metal com- 
binations available. 


If you have a metal problem, see if General Plate 
Laminated Metals can take care of it. Write, speci- 
fying your problems. Our engineers will give your 
request prompt and confidential attention. 





> 


= 


— 








| ca e e@ 
General Plate Division 
of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms —Trufiex Thermostatic Bimetals. 


$4 FOREST STREET, ATTLEBORO, MASSACHUSETTS Fn 
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Extra hours of dependable power... this is 
the constant demand of the airways. Extra 
aaa eae) Slit Behl te te 
pumps, cowl flaps, oil cooler exit flaps, rud- 
TTL CP Me tiers eet Te) flaps, 
ammunition booster units. These are just 
a few of the vitally important jobs Dumore 
motors perform for aviation...vitally im- 



















portant, yes... just as important as the extra 
Bema elem ( on Ts industry 
whenever fractional horsepower motors 
hold the answer to a power problem. aN 
not call on Dumore engineers to point the 
way to greater efficiency and lower costs— 
UML IM aM T hia] tiitesl iets 
ee Oe Rel) feted itt] 


N FOR YOUR COPY 


PO 
MAIL THIS COU Sean 


OF THIS INFORMATIVE NE 
“192-A” Racine, Wis. 


Adventures of 
if Dumore Motors 


The Dumore Co., 


“The 
bound book 
Sa judge for myself 


F let me es 7 
ca sdeaee a No obligation, of course 


have what it takes for my business. 
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i Firm Name aan 






i Address—— = 


i City —__ 









How to Make 
Your Machines 
as “Talkative’’ as 
these Machine 


Veeder-Root Counting Devices, built into a plane’s machine guns, 
tell the gunner how many rounds are left after each burst. And these 


same devices, built into the machines that turn out armaments, tell 
operators and management just where production stands from hour = e 
to hour and day to day. They tell where efficiency is dropping off, HARTFORD, CONNECTICUT, U.S.A 


where quality is in danger . . . where adjustments, maintenance and ORFICES IN Coston. Chccate. Cincinnati, Ciel Baeie Greve 


> c ae , . - a SO es, os tille, §. C., Los Angele x York, Philadelphia, Pittsbureh, St 
speed-ups are nee ded. So waste, delays and spoilage can be cut. Fe te er a a 


: , P - 7 Shanehat, Melbourne. In England: Veeder Root Ltd.. Knighton 
On all the machines you are turning out for Defense production, be Radnorshire. In Canada: Veeder Root of Canada, Ltd., Montreal 


sure to build in this special Veeder-Root “Intelligence Service” that a9 
is so indispensable in keeping machines running at full rated capacity xk k *& 
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soe law of vibration control tells us that in any 
flexible mounting system, for a known load and disturb- 
ing frequency, the isolating efficiency of the mounting 
increases as the deflection of the mounting increases. The 
efficiency of bonded rubber mountings for supporting me- 
chanical equipment depends largely on this condition. One 
of the earliest forms of rubber mounts is the simple compres- 
sion pad as indicated in Block A. As rubber is an incompressi- 
ble material, provision must be made for bulge or flow of the 
rubber as the mounting deflects. In actual practice, compres- 
sion type mountings are unstable as they are soft in all 
directions normal to the vibratory thrusts. 


Block B shows a mounting with the load applied so as 
to produce tensile stress in the rubber. A mounting of this 
type is somewhat softer than rubber in compression, but has 
the same lack of stability in directions perpendicular to the 
vibratory thrusts. When a mounting is loaded in tension, the 
rubber stretches, reducing the cross sectional area. In this 
condition, rubber is extremely sensitive to injury and any cut 
or tear will cause rupture and quick failure. 


Rubber stressed in shear under load, which is the 
operating principle of all Lord Mountings, has proved to 
be the most efficient design for obtaining adequate deflec- 
tion under load without sacrificing other desirable character- 
istics. As shown in Block C, mountings operating in shear 
do not require a large volume of rubber and are, therefore, 
stable in all directions normal to the vibratory thrusts. This 
cross-section shows a typical Lord Tube Form Mounting, 
which is made in various sizes for supporting loads from 
a few pounds to 1500 pounds each and in special sizes for 
any higher load rating. For supporting lighter loads, from 
a few ounces up to 300 pounds each, Lord Plate Form Mount- 
ings are made in numerous sizes. 


For a full description of standard Lord Shear Type 
Mountings and an engineering discussion of vibration con- 
trol, write for a copy of Lord Bulletin 104. 


LORD MANUFACTURING COMPANY... ERIE, PA. 


280 MADISON AVE., NEW YORK 844 N. RUSH ST., CHICAGO 


245 E. OLIVE AVE., BURBANK, CAL. 
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BONDED RUBBER 


SHEAR TYPE 
VIBRATION 
MOUNTINGS 
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LORD BONDED 
RUBBER 
SHEAR TYPE MOUNTING 


SE EGO ET ONE EE, 


TUBE FORM MOUNTINGS | 
NM ARSMRR VIRRATIOAN 


( PATENTED) 


JETAL, the original patented 


One of Hundreds of method, is guaranteed to 
Satisfied Users says— surpass any other method of 


— blackening iron and steel in 


“We have used various blackening ¢ Speed 


methods in an attempt to obtain the best 
possible process. The results already * Wear Resistance 


indicate that JETAL not only gives us an 
excellent dense black finish, bute it is 


more durable. © Economy 


“It has also increased our production 
greatly. ... It has increased the output ‘ ; ; 
to such an extent that we are able to take JETAL meets all specifications for a black 
ent lh manila cotinine ibis iain, oxide coating. With Jetoil, it withstands 
facturers have desired that we blacken 50 hours salt Spray test. 


for them.”’ 


Faster production, lower costs Immediate delivery, any quan- 
and better products are invari- tity. Samples and consulta- 


ably assured by use of this out- tion service without obligation. 


standing blackening process. 


ALROSE CHEMICAL CO. 


PROVIDENEE, R. I. TEL. WILLIAMS 3000 
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LET'S WORK TOGETHER FOR 


DEFENSE 


212,000 Sq. Ft. 
of Floor Space 


WRITE, WIRE, OR 
PHONE Elyria 2238 


or Phone Office Near You: 


CHICAGO ... . Phone Central 8432 
DETROIT .... Phone Madison 2146 
PHILADELPHIA . Phone Camden 2215 
NEW YORK . Phone Longacre 5-4107 
INDIANAPOLIS . Phone Lincoln 6317 
MILWAUKEE... . Phone Daly 4057 


PRODUCTION! 


ree 


iNpustaus 


We Can Produce the Molded Plastics Parts 
in Any Quantity— Any Specification—On Time 


@ If you want a reliable, reputable source of supply for your 
molded plastics parts for defense production, General Industries 
merits your first consideration. 


We have the plant, 212,000 square feet of capacity, enabling us to 
handle the largest quantities with ease. 


We have the machines, modern and highly efficient, to turn out 






zo : ; : 

.. me articles of any shape and any size, even the largest. All operations, 
MU including making the molds, are done in our own plant. 
: | ! We have the men, engineers and workmen, long skilled in produc- 
Fi . . . . . 
; ing molded plastics parts of all kinds and descriptions. 


We have the experience in producing molded plastics parts, often 
in immense quantities, for manufacturers of America’s best known 
automobiles, electric appliances, motors, radios, phonographs and 
other products where the highest degrees of accuracy, finish and 
appearance are primary requisites. 
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MOLDED PLASTICS DIVISION...ELYRIA, OHIO[ 


CHICAGO: 565 W. WASHINGTON BLVD. 
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16 MACALLEN STREET, 


BOSTON 


CLEVELAND: 1105 LEADER BLDG. 
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ALUMINUM, 
DEFENSE, 
AWD YOU 


JANUARY 1942 


IS 
BEING 
DONE 





RIGHT NOW OUR FACTORIES have only one interest: to 
make more Defense Aluminum than the world has ever 
seen before. Every resource we can muster is concentrated 
on that job. 


WHEN AMERICA HAS WON THROUGH to make the world 
safe for our children to live in... the saying is: What a 
lot of aluminum is going to be available for everybody. 


THE REAL POINT TO PONDER is how to get set to make 
that deluge of light metal work for you. In the kind of 
world we’re going to have, sure as fate, the man who fails 
to call, now, on every resource at his command is going 
to be left at the post. 


WE’VE COINED A WORD: 


IMAGINEERING. It’s the fine art of deciding where you go 
from here. It’s the act of thinking out what you are going 
to face, and doing something about it now. Imagination 
plus engineering is a formula for the future you’re going 
to hear more about. 


A MAN CAN be producing for Defense at top speed and 
be imagineering at one and the same time. In fact, the 
more he is devoted to Defense now, the more he needs 
imagineering for THE DAY WHEN. 


OBVIOUSLY, you can imagineer with steel, copper, glass, 
zinc, plastics, or what have you. We hope you will, because 
the world is going to need better use of all materials than 
it ever saw before. 


THE CLOSER YOU GET TO FUNDAMENTALS the more 
quickly you must decide that the great need is going to 
be for the very things Alcoa Aluminum does best: Light- 
ness with strength, resistance to corrosion, reflectivity, 
workability and all the rest of its powers all wrapped up in 
a low-cost package full of unlimited possibilities for you, 
personally, in your business. 

TWO HEADS ARE BETTER THAN ONE. Already, meny 
an industry, many a company, has called us into an 
imagineering session. We’ve seen things projected that 
will make news when the curtain can be lifted. Usually 
we’ve been able to help with some imagineering of our own. 
DOES THIS SUGGEST ACTION? WE HOPE SO. 


Aluminum Company of America, Pittsburgh, Penn. 


ALCOA ALUMINUM 




























VAILABLE FoR PROMPT preELivery 





With production schedules constantly endangered by non- 
delivery of essential materials, the elimination of even 
one such problem is a valuable aid in maintaining maxi- 
mum output. Torrington Needle Bearings are available 
for prompt shipment on your priority orders! 

Right from the start, steadily rising sales curves reflected 
industry’s immediate recognition of the Needle Bearing’s 
advantages. Long before defense requirements brought in- 
creasing demands for most industrial materials, Torrington 
was prompted to expand production capacity again and 
again, to anticipate growing use of the Needle Bearing. 


So broad was the scope of this expan- 
sion program, initiated in the light of 
the Bearing’s demonstrated potentiali- 
ties in normal times and its acceptance 
by so many of the country’s leading 


TORRINGTON NEEDLE 


REDUCTION 





IN WEIGHT 


and availability 


—Y when needed are 
Vy SS 

® among the out- 

N ar standing reasons 

~>. for the use of 


° we NS Needle Bearings 

Qt in many aircraft 
applications. A 

typical instance is its use on the cowl 
flap control rod of P-40 pursuit planes 
built by Curtiss-Wright Corporation. 


CcCuRTISS—WwWRIGHT 













engineers, that it has proved sufficiently 
flexible to care for the abnormal require- 
ments of the present. 


Manufacturers of aircraft, automotive 


equipment, textile machinery, farm im- 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S. A. © Estab. 1866 
Makers of Needle and Ball Bearings 


New York Boston Philadelphia Detroit 
Cleveland Chicago los Angeles Seattle 
San Francisco Toronto London, England 








COMPLETE RELIABILITY 








_ is essential in such 
= materials handling 
equipment as the 


Towmotor Lift 


eo << Truck, which is sub- 
y=] | Bi jected to severe ser- 
Tc Be | vice and heavy loads. 
OG S~Towmotor assures 


reliable bearing performance by using 
Needle Bearings on steering axle and 
hydraulic lifting cylinder crosshead. 


TOWMOTOR LIFT TRUCK 


















plements, electrical apparatus, and many other products 
have put the Needle Bearing to work in thousands of ap- 
plications, because of such conspicuous features as low 
cost, small size, high capacity, ease of installation, efficient 
lubrication. And today the Needle Bearing has a new and 
even more important appeal—its ready availability to the 
makers of defense equipment and machines. 

You can avoid delays by incorporating the Needle 
Bearing in your designs vow—and you can profit as well 
by its adaptability to the solution of a wide range of bear- 
ing problems. Torrington engineers will be glad to 


work with you in incorporating the 
advantages of the Needle Bearing in 
your product. For full details on this 
unusual bearing, write for Catalog 
No. 117. 


Pe 








HIGH CAPACITY IN SMALL SPACE 



















is obtained by the 
2 use of Torrington 
Needle Bearings on 






the rocker shaft of 





Class 2600 Gover- 
nors built by The 
Pickering Governor 











~ Company. Compact- 
ness of the Needle Bearing contributes 
to simplification in product design 
and to accurate governor operation. 









PICKERING GOVERNOR 
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In its Water Boy Water Feeder and Low Water Cut-off, 
Maid-O-Mist, Inc., Chicago, combine dependable, long- 
lived signal and control in small space with a Micro 
Switch actuated by a series of levers connected to the 
water level float. The normally open Micro Switch 
closes the circuit when the float rises to a pre-de- 
termined level. It opens again when the float recedes 
to a certain water level. The switch used is Type YZ-RB, 
a complete description of which is found on page 
1.03 of the new Micro Switch Catalog No. 60. 


In both sensitive instruments and massive punch presses, you will find Micro Switch can be supplied in a wide variety of housings. Accurately 
Micro Switch employed in countless ways to furnish millions of identical moulded Bakelite with a color-coded Plaskon top for use where no pro- 


switch actions in a space no larger than your thumb. 


If your product should be more compact, if it should better “deliver the service—in die cast metal, sealed against dust, oil and water—in light weight 
goods,” you should consider Micro Switch—its precise fast action, its aluminum for aircraft—and in heavy malleable iron for explosion-proof 
ability to operate at exactly the same point each time for millions of oper- service. Each of these protective housings can be fitted with any one of a 
ations—as a better and more economical switch for your purpose than any number of actuators, all designed to meet specific requirements. 


you yourself can design. 


The Micro Switch measures only 11/16” x 27/32”x1 


one ounce—and operates on forces as low as one ounce and movement 


differences as small as .0002”. 


It is truly a David accomplishing a Goliath feat. It is listed by the Underwrit- 
ers’ Laboratories with ratings of 1200 VA loads from 125 to 600 volts A.C. 


Whether it is Low Water Cut-Off 


or Electric Furnace Input.... 


-MICRO SWITCH 


Solves the Problem of Small Space... 
Fast Action—Long-Lived Dependability 








In their input controller for electric furnaces and heaters, Wheelco Instruments Company, Chicago, 
use two Micro Switches for simplicity of design, accurate and dependable control. The switches 
are actuated by cams which are adjustable from the outside to provide any desired combinations 
of on-and-off time control. The switches used here ore Type BZ-RL25, fully described on page 
1.04 of the new Micro Switch Catalog No. 60. 


tective housing is required—in steel with rugged actuators for heavy duty 


The Micro Switch Handbook Catalog No. 60 con- 
tains complete descriptions of all of these hous- 
ings and actuators, in addition to the wide range 
of electrical characteristics in which Micro Switch 
can be supplied. Send for this book and consult 
with Micro Switch engineers who are specialists Micro Switch 
in precision switching. j 


15, 16”—weighs only 


\ 





is a trade name 





Copyright 1942, Micro Switch Corporation indicating manu- 
facture by Micro 
Switch Corpo- 


WITCH —~ 


MARK 


Manufactured in FREEPORT. Illinois, by Micro Switch Corporation. Sales Offices: New York, Chicago, Boston 





LANDING LIGHT 
LAMPHOLDER 


HEATER 
CONTROL SWITCH 





PORTABLE LAMP 


Many of today’s most urgent demands for custom- 
built products are being met with the aid of General 
Electric Accessory Equipment engineering and 
manufacturing facilities. If your problem involves 
wiring or control devices, an experienced G-E 
Accessory Equipment Specialist is ready to help you. 


sae: PONE PoE. 
SDT NT Te TONEY,» 


G-E ROTATING LOCK 

FLUORESCENT LAMP- 

WRITE TO BRIDGEPORT FOR INFORMATION HOLDER AND STARTER 
For helpful facts about G-E Accessory Equip- 
ment, write to Section Q-2121, Appliance 
and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 
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American Aviation z24c1 Another step forward 


x kk thanks lo NATIONAL VULCANIZED FIBRE 


FYBR-TECH —Lami- 
nated Wood Veneers 
with National Vulcan- 
ized Fibre backing makes 
Paneling of Today’s 
Planes Faster, more 
Practical . .. more 
Attractive. 


This application, made in the ultra- 
modern, new American Export Air- 
lines Flying Ships, just built by 
Vought-Sikorsky, we are proud to 
report, received highest award in the 
Transportation Section, 6th Annual 
Medern Plastics Competition. 


= IVE US,” said the airplane de- 
signers and engineers, “a paneling 
material that will bend to the smallest 
radius, that will be strong, that will 
be attractive, that will be quick and 
easy to install.” And they got it in 
FYBR-TECH,}{ the remarkable tech- 
nical ply-wood with National Vulcan- 
ized Fibre backing. This product has 
everything needed for this application 
due to the outstanding characteristics 
of National Vulcanized Fibre: amazing 
flexibility (bends of 1-inch radius are 
simple), great mechanical strength, 


NATIONAL 


WILMINGTON 


light weight, high dielectric strength, 
ease of fabrication. 

As FYBR-TECH is available in easy- 
to-work large sheets with attractive 
veneers, as fine in appearance as old 
paneled rooms, speed of installation 
and good looks of the finished job are 
a certainty. 

National Engineers are constantly 
demonstrating their ability to work 
with technical men in all lines of in- 
dustry in the development of better 
products. We invite your inquiry. 


t{Made by Technical Piy-Woeds, Chicago 


VULCANIZED FIBRE CO. 


DELAWARE 


Offices in Principal Cities 
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Look Beyond the TRADE-MARK | 
[oo eac tne «~ }\ 


_ we are proud of the F-M trade-mark. 
But we are far more proud of the kind of 
motor on which that trade-mark appears. We 
know, and you know, that it’s the motor and 
not the trade-mark that runs machinery. 


That’s why we ask you, when buying, to look 
beyond the trade-mark—/ook at the motor. 


Look at the construction of a Fairbanks- 
Morse Motor point by point. Compare the 
Copperspun Rotor with any other type of rotor. 
Then ask yourself whether you want windings 
centrifugally cast of COPPER or of some less 
suitable material. 


We believe that you know motor quality 
when you see it. That’s why we ask you to 
look at the MOTOR. A post card or tele- 
phone call will bring you a demonstration. 
Fairbanks, Morse & Co., Dept. A26, 600 S. 


Michigan Ave., Chicago. Branches and service 
; stations throughout United States and Canada. 
Patented 


FAIRBANKS: MORSE Gg MOTORS 
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OHMITE S7E%S WP PROCUCTIINN OF 
Rheostats - Resistors - Tap Switches - Chokes 


‘ a 
|OHMIT 


Rheostats 
Resistors 
Tap Switches 


Onmite is ready for the job 
ahead. Expanded factory facilities 
are operating day and night with 
increased momentum to produce 
nark, more units, more quickly for In- 
nd of : dustry and the Armed Forces, for 
; We the planes, tanks, ships and other 
equipment needed for Victory. 
r and ' 
sf The design and construction of 
ys f Ohmite Rheostats, Resistors, 
J look aw Chokes and Tap Switches insure 
" ot si ii ng i‘ utmost dependability. The wide 
5 sie be variety and extensive range of 
types and sizes in stock or special 
units make it easier to answer 
your exact needs. Ohmite engi- 
dings neers are glad to help you. 
.e less 


anks- 
‘e the 
rotor. 


Send for 96-page Catalog and 

Engineering Manual No. 40. 
. Most complete, help- 
quality ful guide in the se- 
lection and applica- 
tion of resistance un- 


you to 
r tele- 


; its. Write on com- 
ration. pany letterhead for 
600 S. 


your copy. 
service 


“anada. OHMITE MANUFACTURING COMPANY, 4804 Flournoy Street, Chicago, 
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with wire made by ROCKBESTOS 


One of the many different, permanently insulated wires Rockbestos has 
developed and perfected for use in electrical equipment is a fireproof 
radio hook-up wire for aircraft radios. This small diametered, feather- 
weight wire with its thin skin of high-dielectric insulation was the 
first to pass the Civil Aeronautics Authority’ S rigid anti-burning 
specifications—and is now a vital link in the communication systems 
of airplanes, both civil and military. 


If you are manufacturing electrical equipment that requires heatproof, 
fireproof wire, cable or cord — resistant to alkalies, caustics, ae 
gasoline, grease, moisture and oil—chances are you'll find it in the 
118 different standard constructions of Rockbestos Wire. If not— 
we'll roll up our sleeves and go to work on your problem. 


ROCKBESTOS PRODUCTS CORPORATION, 771 Nicoll St., New see Conn. 


ROCKBESTOS 
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HERE’S HOW 
IT’S MADE 


A lacquered, color coded 
glass braid that is fireproof 
and resistant to moisture, 

oil and gasoline. 

















& 








Sun A uniform felted wall of fireproof 
asbestos. 
A thin moisture resistant high-dielectric 
mm synthetic tape. 


¥ 


ithe am A flexible conductor accurately centered in the 


insulation. 


Complete construction makes a lightweight, 
small diameter, fireproof wire. 
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WHAT |S THE ARC- 
SUPPRESSION METHOD 2 


a) Va Sl 
CLOSED -CONTACT 
PRESSURE ? 





SAL Tap Mallory Experience for the 


ACTUATING 
METHOD ? 


Complete Contact Assembly that 


pir ganna “Blends with the Blueprint” 
..WIPING OR ROTARY ? j 


While you are seeking mechanical perfection in the design, 
TT VMS A104 aeRO) make certain of the efficiency of the electrical contacts. Blend 
MUS: ee ke ee Mallory’s contact experience with your blueprints. 


MECHANICAL ..GASEOUS 


CORROSIVE ? Years of specialization in electrical contacts have made it 


apparent that often the selection of the right contact material, 
the proper contact design, furnish only partial answers to 
WHAT IS THE certain problems. Composition and design of contact members 
ALLOWABLE fe may be equally important in attaining adequate efficiency. 

TEMPERATURE - 


aaa The result has been an added Mallory Service—the recom- 


mendation of complete contact assemblies. Through its staff 
of experienced metallurgists and design engineers, Mallory 
has found effective solutions for a host of contact problems. 
Mallory complete contact assemblies have given the answer 
time and again to greater electrical efficiency, and not infre- 
quently, at a substantial reduction in production costs. 


The Mallory representative will be glad to tell you the 
full story of contact assemblies. 


Be Sure to Get Your Copy! Mallory Contact Catalog 


Complete information on every phase of electrical 
contact selection, design and service. You need it 
for your technical library. Write today. No obligation. 


P.R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address — PELMALLO 
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TACTS AND CONTACT ASSEMBLIES 
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Blower Wheels 


TRADE MARK REGISTERED 



















UIETLY, efficiently, Airotor blower 
i — wheels help daily in the defense of 
America—in the Pacific, in the Atlantic, 
from Nome to Key West. 

Ignition for the giant oil burners of 
United States Navy sea plane tenders is 
supplied by Ray gun type Oil Burners. 
The operation of the large burners is 
intermittent, but the smaller burner must 
operate continuously, never failing. In 
these gun type burners there is a Tor- 
rington Airotor blower wheel, a portion 
of an assembly upon which our Navy 
relies with complete faith. 













Torrington air impellers are favored for 
every commercial application. Deep in the 
heart of many everyday products, they have 
for years contributed to human comfort. 

The fact that they have been chosen to 
serve in applications where efficiency, inde- 
structibility and trouble free operation are 
vital, should make them desirable in any 
product which requires an air impeller. 

Airotor blower wheels and Airistocrat fan 
blades will be available for every purpose so 
long as their manufacture does not impede 
National Defense. Should their production 
be restricted, research and development will 
continue, to bring you better designs, still 
higher efficiency, when the war is won. 


wt! © in ik UN G TOWN 


MANUFACTURING COMPANY, TORRINGTON, CONN. 





AUX 


fans 





ELECTRICAL MANUFACTURING 

















The large Type U Dynetric, shown above, is used for the static and Vibration, caused by unbalance in high speed rotating 


dynamic balancing of turbine rotors, large armatures, and numerous ; 
parts, can be as dangerous—and destructive—as a lurking 


other heavy rotating parts. 
saboteur. For, if not eliminated, vibration stealthily attacks 
vital parts, causing excessive wear, inefficiency, and perhaps 


breakdown of critical equipment. They take no chances 


with this insidious enemy on Uncle Sam’s fighting ships. 


DYNETRIC 
BALANCING MACHINES 


From the early days of precision manufacturing, American 
industry has looked to Gisholt for the best in scientific bal- 
ancing equipment. The new Dynetrics, representing decades 


of specialized experience in this important field, have now 





brought balancing to a new high point in speed and accuracy. 


The Type § Dynetric is used for balancing rotating elements of 
auxiliary equipment such as pumps, generators, armatures, blowers, In shipbuilding, as in many other leading industries, 
fans, small propellers, etc. 


Gisholt Dynetric Balancing Machines perform the important 





kK ] function of “pre-testing”’ many vital parts to insure maximum 


\ ts, Gish lf operating efficiency and long life. Literature on request. 


improvements 
. GISHOLT MACHINE COMPANY °1119 E.Washington Ave.,Madison, Wis. 
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TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES 














Construction Data on 
WORM GEAR REDUCERS 
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Type N Bodine motor with speed reducer for transmitting moderate torques. 


A simple worm gear speed reducer 
consists of two parts: the driving screw 
or ““worm”’ and the driven gear or ““worm 
gear.”” A right angle drive between the 
worm shaft and worm gear shaft 1s 
usually used. When running, there is 
practically no impact between the thread 
of the worm and the teeth of the worm 
gear, as contact is glancing rather than 
direct. 

Because of the spiral movement of the 
threads with respect to the gear teeth, 
clearances can be made very small. 
Therefore, the worm gear reducer 1s 
inherently quiet in operation and its 
rotation more uniform than in any other 
type of gear reduction. However, over- 


all efficiency is less, due to greater friction. 


Satisfactory Reduction Ratios 
The reduction ratio of a worm gear 
reducer is determined by dividing the 


Bodine has a 
speed reducer 
to meet 


your needs 





number of gear teeth by the number of 
continuous threads on the worm. There- 
fore, the reduction given by an ordinary 
single-threaded worm is the same as the 
number of teeth on the driven gear. 
Single reduction ratios from as low as 
114:1 and even less, up to 100:1 and 
more, are obtainable, but the most satis- 
factory range lies between 5:1 and 50:1. 


Safe Worm Speeds 

In order to prevent excessive heating 
and wear in worm gear reducers, worm 
speeds should be held below certain 
values. Heating of worm gears is due to 
friction and to stresses within the gear 
teeth and worm thread. Heat is always 
generated when power is transmitted 
through a gear reduction; therefore, 
such reducers must be designed to elimi- 
nate excessive heating. 

Maximum worm speeds depend on 
the size of the reducer. For a distance of 
14 inch between the centers of worm 
and gear, the limiting speed is about 
7500 rpm; for a distance of 1 inch, 
5000 rpm; for a distance of 11% inches, 
3600 rpm; and for a distance of 2 inches 
or more, 2400 rpm. Where these speeds 
are exceeded, special provision for cool- 
ing must be provided. 


Heating which occurs in the gear 





Any type Bodine Motor can be supplied with a SPEED REDUCER 
BODINE ELECTRIC COMPANY «¢ 2256 W. OHIO ST., CHICAGO 


Number Eleven of a series 
on “How to Select a Small 
Motor for your Machine” 





teeth is not likely to be harmful because 
of the relatively long period of time dur- 
ing which the gear revolves, allowing 
time for any heat to bedissipated. How- 
ever, the worm is in constant contact 
with the gear, turning rapidly and with 
little opportunity for dissipation of any 
heat generated within the worm. There- 
fore, one limiting factor in worm drives 
is the rate in which heat can be dissi- 
pated from the worm. 

Properly designed worm gear reducers 
are made to operate at safe speeds, 
thereby insuring the longest possible 
gear life without danger of failure. 


BODINE HAS A COMPLETE LINE 
OF FRACTIONAL HORSEPOWER 
MOTORS 


Bodine motors, with all types 
of windings, are available with 
built-in worm gearspeed reducers 
furnishing torques up to 350-in. 
lbs. Speeds range from .6 to 300 
rpm. Reduction gear ratios vary 
from 6:1 up to 2880:1. Bodine 
offers a greater variety of motors 
with and without speed reducers 
than any other manufacturer in 
the fractional horsepower field. 
Precision manufacture and high- 
est grade materials assure quiet, 
reliable operation. 


Ratings ¢ 1/2000 to 1/6 hp 
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On the cover: Multi-unit type, machine tool performing in 5 min. a 
job that formerly required 30 min. Diameters held to + 0.0005 in., 
locations to + 15 sec. One operator for 9-spindle, 7-way coordinated 
production of aircraft parts. 
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Spray Painting As An Opportunity. 
Because of the quality, speed of appli- 
cation, economy and lasting qualities of 
the results, many jobs are today spray- 





My 
M6 comnn’ 


¢ ARE ALSO pesTRUCTIVE! Koa 


THe ELEMENT 





THE STORY OUR ADVERTISEMENTS DO NOT TELL 


The advertisements of The New Jersey Zinc Company which are appearing cur- 
rently in these pages explain the reasons why non-defense consumers have not 
been able to obtain all of the zinc they would like to have. 

At the close of a critical business year, however, The New Jersey Zinc Company 
feels that it should tell a story which would not normally be a part of such a series 
of advertisements—a story of the cooperation given to this Company by its 
customers. 

This cooperation, and the resulting exchange of vital information, made 
possible: 

A better understanding of our mutual problems 
and difficulties; 





The elimination of unreasonable demands and 
unfilled promises; 


The fulfillment of contract obligations in spite 
of a tremendous expansion of business; 


The shipment of a large list of zinc products 
where and when they were needed most—in 
defense and non-defense fields. 


Consequently, thanks to our customers’ cooperation and understanding, we 
feel that a difficult task has been accomplished. 

The New Jersey Zinc Company looks forward to 1942 with confidence that 
this cooperation—which has proved of the greatest value under a heavy strain— 
will continue to operate to the mutual advantage of all concerned. 


160 FRONT STREET 


NEW YORK, N. Y. 
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Industrial America 
Goes Into High Gear 


JANUARY 1942 


There can be no doubt whatever about the present tempo of 
our actual war production. It is easily discernible that we have 
gone from a defense stage to a truly all-out war effort, and there 
will be no deceleration until the job at hand is done. 


The whole country is deadly serious now. Plants and personnel 
are being taxed to their utmost to turn out the sinews of war. Manu- 
facturers and men are reacting to their new responsibilities with 
a willingness and eagerness that will result in a production volume 
surpassing anything ever dreamed of even in Industrial America. 
The country can depend upon industry to do its part. 


Since our manufacturer readers have very largely adapted 
their plants to wartime production, we of ELECTRICAL MANU- 
FACTURING have also shifted in our emphasis editorially. Your 
present problems are our problems, to deal with as intelligently, 
as promptly and as thoroughly as we know how. We shall try 
to keep apace. The greater resourcefulness, the perseverance and 
the engineering ingenuity, that today’s situation demands, will 
bring forth new and better ways to utilize the agency of electric 
energy in vital machines and equipment. We shall endeavor to 
continue to provide a common meeting place where our product- 
making readers may learn what is happening around the country 
that is of real importance to them; where they may read of engi- 
neering practice as it resolves the problems of today; where they 
may expect to find up-to-the-minute news on metals, materials 
and parts and equipment that become component parts of their 
finished products. 


We of ELECTRICAL MANUFACTURING shall make available 
our every publishing facility to the engineers, designers and 
manufacturers who are producing for war and we shall also not 
be unmindful of the problems that will beset a post-war industry 
when the conflict is all over. These two major considerations will 
predominate in the publishing thinking and the editorial pro- 
gram of ELECTRICAL MANUFACTURING for 1942. 











SALES OF 
ELECTRIC POWER 


(Billions of kw.-hr.) 
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Increased demands helped 
boost electric power sales by 18 per cent 


defense 


HAT 1942 will see the makers of various com 
plete electrically-energized products concentrat 
ing almost exclusively upon the essential needs 
of America’s Peace-through-Victory program is a fore 
gone conclusion, substantiated by direct reports from 
industry. Thus, returns to an ELectRicaL MANUFA¢ 
activities and 
programs of individual managements, would indicate ; 
that as 1941 closed 85 per cent of current dollar volume 


TURING questionnaire, signifying the 


of goods produced was for defense purposes ; that plans 
for 1942 called for at least 91 per cent of dollar volume 
upon war work, and, that this industrial group stands 
squarely behind the program for whatever it may be 
called upon to do. For those companies reporting, it 
is indicated that 38 per cent of defense bookings were 
upon direct contracts and 62 per cent upon sub-con 
tracts. There has been a relatively small shift from 
the production of goods which were operated or ener 
gized electrically to those of a wholly non-electrical 
nature. Just how much step-up in activity 1941 brought 
over the preceding year, as indicated in the question- 
naire returns, was revealed in the 70 per cent increase 
reported. 

Inevitably, the improvements have been somewhat 
spotty and some product makers have been able to 
participate to but slight degrees, in the defense-war 
efforts due to the character of their operations, of their 
plants or to other special conditions. However, there 
can be no doubt that electrical manufacturers are doing 






(90 Per Cent) In 





From all-out-on-Defense to all-out-on- 
Peace-through-Victory calls for but 
minor further adjustments on the part 
of many makers of electrically-ener- 
gized products. 1941 output reached 
new high levels. 1942 calls, in gen- 





all that is currently possible and will do all that can be 
effectively accomplished upon a more intensive basis 
in the days to come. 

The basic attitude is well exemplified by the 
recently expressed viewpoints of Donald M. Nelson, 
executive director of the Supply Priorities and Alloca- 
tions Board, himself a business executive, who stated 
before the 46th Congress of American Industry, “I 
have an acute selfish interest in wanting to see our free 
system of private enterprise come through this emer- 
gency intact . . . the emergency is so immense and its 
demands upon all of us are so very great that nothing 
less than the very best we can give will be good enough 

we have talked a good deal about an “all-out” 
effort . we are today making military expenditures 
at a rate of approximately one and three-quarter billion 
dollars a month I believe that at the very least 
that production volume must be doubled . . . obviously, 
if we undertake to double current armament production 

-as I am convinced we must do—and set ourselves to 
turn out military goods at a rate of better than forty 
billion dollars a year, the future demands on American 
industry are going to be ever so much greater than 
they have been so far. It is equally obvious that as 
the demands increase” Mr. Nelson continued, “so also 
does the responsibility. The government can’t do this 
job alone. It can chart the program, set the sights, put 
up the money and coordinate the various efforts—but 
the actual job of getting the goods out must be done 
by industry itself. . . . This tremendous demand has of 
course brought dire problems with it. The most ob- 
vious, pressing and immediate are the problems of 
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AVG. MONTH 1936 = 100 






Products 1934 1935 | 

Motors and Generators (Orders Rec d 50.3 — 

Industrial Materials (Sales Billed 61.3 79.1 
Transmission & Distribution Equ:pment ah 
Orders Received 37.4 47.7 


Major Appliances (Excluding Refrigerators 
Unit Sales Billed 


Household Refrigerators (Domestic Unit Sales 
Billed Unadjusted 61 
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Adjusted 56.8 77.0 








Unadjusted 52.1 67.8 
Adjusted 52.5 69 .( 


) 1941 
1936 1937 1938 | 1939 1940 |(Estimate 
100.0 | 121.1 | 65.9 | 99.1 | 158.7 | 339.0 _ 
100.0 110.1 | 64.0 | 95.5 | 125.6 234.0 _ 
100.0 153.2 82.3 115.5 161.6 317.0 _ 
100.0 119.7 81.3 101.6 117.3 182.0 
100.0 7:3 82:9 103.5 119.5 173.0 
100.0 116.2 62.0 92.6 136.1 208.0 
100.0 118.6 62.8 94.8 144.1 207.0 
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eral, for further step-ups rather than 
activity shifts. Appliance output 
sharply curtailed but war products, 
most of which are definitely electrical, 
partially fill that gap. Machine tool 
production to be up 50 to 100 per cent. 





shortage in raw materials; allied with them are short- 


ages, either actual or potential, in the means of turning 
those raw materials into finished goods. It must be 


clear that if we take a military demand which is 
equivalent to just about half of our entire national in- 
come for that famous boom year of 1929, and add 

it a consumer demand which is actually greater than the 
consumer demand of 1929, something drastic has got 
to be done about the supply of materials. Either the 
sources have got to be very greatly widened, or the 
flow of the material in question must be sharply con- 
trolled—or both It is elementary, of course, that 
a manufacturer who is unable to get the materials he 
needs must either regain his access to a supply of those 
materials, find some way to operate without them—or 
go out of business.” 


NEW ORDERS—ELECTRICAL GOODS 


Millions of 2800 
Dollars) 2400 





Electrical goods 
orders showed a 1200 
60 per cent in- 
crease over 


1940's high. 
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Pointing to the problems of the little fellow Mr. 
Nelson said “In the very nature of things, the difficulties 
caused by shortage of materials bear more heavily on 
the small manufacturer than on the large one. The 
large manufacturer has assets in the way of engineering 
and managerial staffs which the small fellow does not 
have. It’s easier for him to do the research and ex- 
perimentation which conversion from one type of 
production to another makes necessary; it’s easier for 
him to study military contracts in such a way as to 
get the needed information about costs and production 
problems; even the job of finding out what the armed 
services are buying and getting consideration as a pos- 
sible source of supply can be done much more readily 
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The Army And Navy Now 


RANGES, WATER HEATERS AND IRONERS 


‘Thousands of Units) 
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Sales of electric ranges Cover 2.5 kw.) advanced 67 per 
cent, water heater sales advanced 68 per cent, and ironer 
sales were 49 per cent above 1940. 


by a big firm than by a small one .. . I believe that 
in our present emergency it is up to the big fellow to 
help the little fellow. There are a good many ways in 
which he can do that. The most obvious, of course, 
is through sub-contracting. A large corporation hold- 
ing large prime contracts under the defense program 
has in its possession a huge amount of this aid-to-small 
business which we talk so much about these days. 
Should that large corporation wait for an Act of Con- 
gress, a directive from the Secretary of War or an 
order from someone in the Office of Production Man- 
agement before it farms out a substantial portion of 
that work—or should it act on its own initiative in the 
matter? I think it should act on its own initiative. 
I think it ought to—it must—make every possible use 
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Motor and generator orders were up 113 per cent, trans- 

mission and distribution equipment orders 97 per centr, 
large appliance sales 55 per cent. 
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Freight car 

loadings, with a 

yearly index of 

131, were up 20 
per cent 
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of the facilities which exist outside its Own corporate 
walls, consistent with the meeting of its contractual 
obligations In other words, we face this simple 
fact: American industry today is under the necessity 
of shaping its policies by something above and beyond 
the daily profit-and-loss balance sheet. The good of 
the nation rises superior to all other considerations. We 
have got to show that capitalism can and will meet the 
requirements of a national emergency if we wish to 
have capitalism continue to exist.” 


FUTURE PROGRAM LINES UP 


(OTHING new in basic outlines, only much more 
of it, is the essence of the future program as It 


emerges from government conferences. In _ general, 
tripling of war goods production, curtailment of 
civilian products and use factors, more rigid price con- 
trols, heavier taxes, new government borrowing and 
financing plans and unusual character of relationships 
in regard to employers and employees and wage 
policies as related to both. 

Specifically, there is set up an arms production 
annual volume goal of sixty billion dollars to be 
achieved by the middle or the end of 1943. Civilian 
industries must give up half the metals they have been 
consuming and though the output of metals will be 
pushed, civilian uses of copper, lead and zinc may be 
expected to become virtually non-existent. After 
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In all-industry manufacturing activities, employment 
was up 22 per cent, and payrolls 44 per cent. General 
mannfacturing production rose 33 per cent over 1940 level. 
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Radio receiving sets, with an estimated production of 
about 12,000,000 units, gained less than 4.5 per cent 
over 1940 


1941 


January first, for example, more than one hundred 
types of product manufacturers are forbidden to use 
copper and corresponding orders are in preparation for 
zinc and lead. Alloy steels, rubber, aluminum, some 
plastics, chromium and magnesium, although scarce al- 
ready, will most definitely become scarcer. Many 
chemicals will not be available and all of them will be 
scarce. Backing up its priorities division the Office 
of Production Management has set up a requisitioning 
division which on the basis of inventory information 
now being gathered will seize or divert materials or 
facilities necessary to meet any munitions emergency. 
So much for the immediate future. 


AFTER THE WAR IS OVER 


OST-WAR planning is not being sidetracked. 

Leading manufacturers are devoting tremendously 
intensive efforts toward plans for meeting business 
conditions of the future and a recent study of 360 
manufacturers in various lines give definite indication 
of post-defense plans. Two-thirds of them are main- 
taining or expanding their industry research programs 
and 20 per cent already have new products developed ; 
about one-third is working to improve (or at least main- 
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Censiderably 
slower than the 
increase in in- 
dustrial produc- 
tion has been the 
rise in business 
profits recently. 
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Steel ingot production showed an 
increase of 20 per cent over 1940. 











tain) customer relations through better sales staff work 
and about 18 per cent are spending more money and 
some are doing all three things. 

As indicated in a feature discussion in this issue by 
Vice-President D. C. Prince of General Electric, plans 
are highly realistic and will serve as blue prints for 
future policy when the return to peace through victory 
irrives. 

In this connection, President Alfred P. Sloan, Jr., 
of General Motors Corporation recently stated, “I am 
developing a definite program so that throughout all 
our ramifications we will be realigning our process, 
products and policies to conform to the post-war con 
ditions when the time for applying same, arrives. Per 
haps the most fundamental objective I have in mind is 
the absolute necessity of more intensive engineering, 
more intensive utilization of materials with the result 
that goods may be sold at lower prices and hence 
stimulate the demand. Personally, I cannot help but 
feel that we are bound to have to accept a lower stand- 
ard of living unless we inject a greater degree of 
efficiency in the economy. In other words, we must 
produce more at less in order to maintain the volume of 
business in the face of lower purchasing power.” 

Summarizing the situation, President Alvin E. Dodd, 
president of the American Management Association, 
offers this prescription for industry in preparation for 
the end of the business boom: 


going to produce a harvest at a time when rma 
industry will need a heavy crop of new products and 
new ideas to satisfy consumers and 


to ae with 
the strong overseas markets that will follow the war. 


The maintenance of market research. Hand-in- 
hand with investigations in the laboratories should go 
studies of the changing consumer markets. The vast 


upheavals in consumer wants and in the economic status 
of various classes of our population are going to create 
genuine problems for tomorrow’s sales managers. 
The maintenance of advertising momentum and 
consumer acceptance. A hiatus between contracts with 
normal markets at this time because of defense busi- 
ness can be wisely bridged by a sound advertising 
program. There is danger that defense period sub- 
stitutes may supplant permanently the pre-war products. 
“4. Plan for lower unit costs. The sold-up condi- 
tion in many concerns now caused by the armament 
program may obscure in the eyes of some companies 
the importance of operating upon an ever higher plane 
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of efficiency. deterioration of managerial efficiency 
now may prove to be a burden not easily shaken off 


when normal times return. 


“5. Employe relations. Emphasis upon non-fin- 
ancial incentives for employes at this time may prove an 


important bulwark against situations and conditions 
“1. The maintenance of products research. This, that may develop in the future. Every 


employer 
to my mind, is money well spent, for seed thus sown is 


should try to make his company attractive to work 


. DOMESTIC APPLIANCE SALES BILLED (NEMA) 




















1¢ (THOUSANDS OF DOLLARS) 
ee a 1933. | 1934 | 1935 1936 | 1937 beer 1939 | 1940 | 1941 
a (Domestic & Export) 25-28)* | (25-28) | (20-25) | (17-18) | (1-13) | (1-12) | Goll) | ©@-10) | @) 
ve Electric Flat Irons 3,860 | 4,995 | 5,531 | 6,193 | 6,590 __ 567 | 5,908 | 6,794 | 8,792 _ 
- Toasters 1,846 | 2,856 | 3,102 | 3,494 1,436 | 1,159 | 1,281 | 1,513, | 1,969 
‘Sandwich Toasters 73. | #776 | 42966 | 4937 | «+994 | «818 | 826 | 1,010 | 1,328 — 
Coffee Makers” es 909 | 1,247 | 1,352 | 1,367 | 1,372 | 1,025 | 915 | 1,114 | 1,517 — 
/WaffleIronst—t«t™S 1,289 | 1,438 | 1,836 | 1,771 | 1,650 | 1,513 | 1,529 | 1,680 | 2,013 _ 
—= . fy | ans (om Da ee a ae: a. a a: 
(Excluding Broilers) | — — | — — | 2425 | 2,227 | 2,286 | 2,445 | 3,987 
*Figures in parentheses indicate the number of companies represented and apply to all of the items as a whole and not to each of them 
separately. 
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Index for general business rose 
20 per cent over the 1940 level. 


1939 


for, not merely by offering high wages, but through 
wise, sound industrial relations and personnel admin- 
istration.” 


1941 ON THE RECORD 


EFINITELY a boom year, 1941 came to a close 
with positive indications of the termination of 


the pressing demand for and supply of durable con 
sumer goods, so greatly pushed during 1940 and 1941. 
Specifically, oil burners, automobiles, 
ranges, washing machines, etc., etc., were all under 
curtailment at the year end. Lighter types of appliances 
had been less hard hit but these too will come under 
the axe as 1942 gets well under way. Curtailments of 
| at least 50 per cent in appliances are foreseen and those 

close to the materials supply situation consider that an 

optimistic figure. Yes, the makers of electrically- 

energized products are in the Army and Navy now. 


refrigerators, 


Here is the way that individual products and product 
groups show up for 1941, following the review of facts 
and figures which ELECTRICAL MANUFACTURING has 
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With 718,000,000 large lamps sold in 1941, demand for 
200 to 1500 watt lamps increased 16 per cent. Lower 
wattage lamps showed only a 6 per cent gain. 






































WELDING SET ORDERS RECEIVED 


(Thousands of Units) 


Spectacular 187 
per cent increase 
in welding set 
orders reflected ’ 
increased use of 
welding in de 
fense industries. 






1933 1934 1935 1936 1937 1938 19391940 1941 


presented each year since 1935. 
be compared as far back as 1933. 
All branches of electrical industry products advanced 
substantially beyond 1940 levels. New orders for 
electrical goods (Dept. of Commerce) showed a 60 per 
cent increase over 1940, while sales of electric power 
(E.E.I.) for 1941 totaled over 140,000,000,000 kw.-hr., 
to top the 1940 high with an increase of 18 per cent. 


Most of the data may 


OIL BURNERS AND STOKERS 


Thousands of Units) 
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Stoker sales, up 23 per cent, resumed their improved 
rate of gain over oil burner sales, up 12 per cent. 


Machine tools, under the heavy impetus of defense de- 
exceeded the industry’s goal of $750,000,000 
in shipments. 


mands, 
Motor and generator orders received 
(Nema) were up 113 per cent, while transmission and 
distribution equipment orders received (Nema) showed 
a gain of 97 per cent over 1940. 

Greatly increased use of welding in defense industries 
was reflected in the spectacular 187 per cent rise in 
welding set orders received (Nema) over the 1940 
level. In the incandescent lamp field, demand for 200 
to 1500 watt lamps increased 16 per cent, while de- 
mand for lower wattage lamps showed only a 6 per 
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Automobile production index of 118 was only slightly 
higher than that of 1940. 


cent gain. Radio receiving sets with an estimated pro- 
duction of about 12,000,000 units, gained less than 4% 
per cent over the 1940 total. 

Major appliance sales, excluding refrigerators, 
(Nema) were up 55 per cent over 1940 levels. Water 
heater sales (Nema) advanced 68 per cent, new orders 
for oil burners (Dept. of Commerce) were up 12 per 
cent, and stoker sales (Dept. of Commerce) increased by 
23 per cent. Sales of electric ranges over 2.5 kw. 
(Nema) advanced 67 per cent, while vacuum cleaner 
sales (Vacuum Cleaner Mfgrs. Assn.) were up 23 per 
cent over 1940 levels. 

Sales of electric washers and ironers (Amer. Washer 
and Ironer Mfrs. Assn.) also showed a substantial 
increase, the gain for washers amounting to 23 per 
cent, and for ironers to 49 per cent. Household re- 
frigerator sales (Nema) were up 43 per cent over the 
1940 level. Sales of small domestic appliances, such 
as electric flat irons, toasters, coffee makers, waffle 
irons, roasters, etc., (El. Mfg.) showed a gain of about 
34 per cent. 


REFRIGERATORS, WASHERS AND CLEANERS 
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le- Sales of electric washers gained 23 per cent over 1940 
as did also vacuum cleaner sales. Household refrigerator 
sales were up 43 per cent. 
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The general business index (El. Mig.) rose 20 per 
cent over the 1940 level. 
were considerably slower than the increase in industrial 
production, as shown by the New York Federal Re- 
serve Bank’s seasonally adjusted index of 167 corpora- 
tions. Building construction (F. W. Dodge Corp.) 
with an estimated 975,000,000 sq. ft. of floor space, 
increased about 41 per cent over total for last year. 
Steel ingot production (Amer. Iron and Steel Insti- 
tute) was at 98.5 per cent of capacity, an increase of 
20 per cent over 1940. Freight car loadings (Fed. 
Reserve Board), established a yearly index figure of 
131 which amounted to a gain of about 20 per cent. 


3usiness profits, however, 


RADIO FABRICATION 
(1923-25 = 100) 
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Employment in the radio fabrication industry showed 
gains of 26 per cent, while payrolls rose 47 per cent. 


ELECTRICAL 
EQUIPMENT 
BUILDING 
1923-25 = 100) 


For the electric- 
al equipment 
industry, em- 
ployment ad- 
vanced 47 per 
cent over 1940, 
while payrolls 
advanced 78 per 
cent. 
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Automobile production (Fed. Reserve Board) while 
extraordinarily high for the first nine months, faced 
curtailment due to the national emergency as 1941 
drew toa close, and showed an index for the year at 118. 

Employment and payrolls for the electrical equip- 
ment industry (Bureau of Labor Statistics), continuing 
a trend begun in 1939, showed employment advancing 
47 per cent, while payrolls advanced 78 per cent. The 
index for 1941 employment was 159, and for payrolls 
223. In the radio fabrication industry (Bureau of 
Labor Statistics), the same trend was noticeable, with 
employment up 26 per cent and payrolls up 47 per cent. 
So also was the trend in all-industry manufacturing ac- 
tivities. Here, employment increased by 22 per cent 
and payrolls by 44 per cent (Bureau of Labor Statis- 
tics). General manufacturing production, with an 
index of 164 (Fed. Reserve Board) was up 33 per cent 


over 1940 level. 





















ELATIVELY simple electrical installations are 

required in fabrication of turret lathes. This 1s 

especially true of the “ram” type, which con 
stitutes the major part of the production of the Warner 
& Swasey Co., whose methods are here considered. 
These methods have been changed in recent months, 
largely to solve certain problems which are not so sim 
ple as they appear to the casual observer. Some of the 
problems arise in part because purchasers often specify 
particular makes and type of electrical equipment, as 1s 
done also with other types of machine tools, and the 
equipment specified is frequently not interchangeable 
as to mounting dimensions and in various other 
respects. 

Up to about two years ago, the company followed the 
practice, more or less common in the machine tool 
industry, of “tailoring” each installation, much of it 
by hand fitting, on the assembly floor, but when the 
pressure for maximum possible production of turret 
lathes became acute, it was realized that this procedure 
was not only slow and costly, but that it interfered with 
other assembly work which had to proceed simultan- 
eously. In consequence, it was decided to standardize 
the procedure as far as practical and, in particular, to 
make the mounting parts and conduit installation as 
nearly uniform as possible so that much of the work 
could be done in a separate electrical assembly depart- 
ment, leaving as little as possible to be done on the 
floor where the assembly of the lathe itself and the 
application of electrical equipment to it is effected. 

\ccording to R. H. Clark, electrical engineer of the 
company, the standardization program has resulted in 
much more efficient production in the electrical depart- 
ment. In addition, production in the main assembly 
department was increased materially by reducing to a 
minimum the time that electrical work ties up machines 
on the assembly and inspection floors. Further, instal- 
lations are better in appearance and more rigid. More- 
over, the purchaser benefits, since it is easier for him 
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Products, large or small, of big or 
limited volume types of defense or 
peace-time classifications all benefit 
through overall thinking by the re- 
sponsible engineer-designers. Thus 
Warner & Swasey development en- 
gineers carefully plan not only the 





to mount such electrical apparatus as he applies after 
receiving the machine. Finally the accessibility of 
maintenance points is improved. 

Another outgrowth of the program has been the 
recommendation to Nema that it standardize the loca- 
tion and size of mounting holes on cabinets for sizes 
0, 1, 2 and 3 single-speed, non-reversing, full-voltage 
magnetic starters as well as over-all cabinet dimensions, 
and that over-all dimensions, as well as the size and 
location of mounting holes for the open type of starter 
also be standardized.* 

Accompanying illustrations give a good idea as to 
the character of electrical installation involved. The 
ram type of turret lathe, made in several sizes, has the 
motor located inside the pedestal below the headstock. 
Control buttons are near the top of the headstock in 
front of the spindle and wires from them are led 
through a cored passage above the spindle and thence 
through a conduit to a cast iron box on the back face 
of the pedestal. This box is rigidly bolted to the ped- 
estal and the casting has a cored opening registering 
with a similar opening in the pedestal and through 
which motor leads are brought to the starter. 

By using a cast box in a fixed location it was possible 
to standardize the position of conduit, fix the lengths 


* See also “Machine Tool Electrical Standards,” ELrecrricat 
MANUFACTURING, December 1941. 


| Seether simple 
in its electrical fea- 
tures, this Warner & 
Swasey turret lathe (A) 
of the ram type neverthe- 
less_ reflected notable 
advantages when the 
wiring and conduit ele- 
ments were standardized 
instead of hand-tailored. 
Making up a_ sub- 
assembly of conduit and 
fittings (B) at a bench 
in the electrical assembly 
department, rather than 
on the main assembly 
floor. A wiring diagram 
of standardized push- 
button connections ap- 
pears on the wall. 
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Speed Turret Lathe Making 





details of many identical turret lathes 

but the electrical wiring and assembly 

practices as well. As a result, there 

are established more efficient pro- 

cedures and stepped-up output at 
Warner & Swasey. 


required and, consequently, prepare these with the nec- 
essary fittings in advance rather than cut and perhaps 
bend the conduit on the job so that it would terminate 
in the starter cabinet, the size of which varies greatly. 
\nother advantage of the cast iron box is that it pro- 
vides a secure and convenient face against which a steel 
panel for supporting the starter can be fastened by 
screws. Although seven different sizes of panels are 
still required, to accommodate the various makes and 
sizes of starters, all the panels can be jig drilled to fit 
against the cast supporting box. 

requently, two-speed motors, requiring two-speed 
starters, of course, are specified by purchasers. ‘This 
requires three buttons on a small front panel. 

Much of the preparation of parts for the electrical 
assembly and considerable sub-assembly work is now 
done in a separate electrical department having a few 
Certain of the elec- 
trical equipment from outside suppliers is issued to this 
Conduit and 


simple tools, chiefly for drilling. 


department. fittings are assembled at 
benches. Wire is made into harnesses at another 
bench, as illustrated. There, coils of different colors 
of oil-proof wire are run through a measuring meter 


and are coiled on a_ take up reel. After cutting to 


IRING 


bench, the wires being cut to length and the 
> e £ 


harnesses (A) are made up on this 


ends stripped and dipped in solder. General view of 
the floor (B 
various stages of completion 


main assembly showing lathes in 


Electrical assembly is 


partly completed on several of the machines seen. 
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[ 7 
tinned. 


ends are 


length, insulation 1s stripped and the 
Steel ‘ 
holes and mounting lugs for attaching to the lathe, are 
drilled the 
assembled to the plate in 


panels, ready cut to size and having jig-drilled 
1 
then 


The 


mounting plates, starters and other elements are se 


for proper motor starter, which is 


a bench « yperati mn. 


lected, of course, to fit the machines about to reach the 
main assembly floor, the make and type of equipment 
being that specified by customers who are to receive 
the respective machines. 

Groups of parts and sub-assemblies needed for a 
given lot of machines are then transferred by truck to 
Motors of 
quired makes and sizes are simultaneously delivered to 
Adjacent to the latter is a tempo 
rary storage space where the above equipment is placed 


the main assembly department. the re 


the assembly floor. 


for withdrawal as rapidly as lathes reach a state in 
their assembly that this equipment can be assembled 
to them. There is no moving assembly line, but each 
lathe is spotted in a given location where the parts 
needed in its assembly are delivered as required. 

Electrical assembly proceeds as follows: 

1—The cast iron box mentioned above is bolted to 
the pedestal, after which conduit and fittings, already 
assembled, are screwed in place. 


> 


2—\\Viring harnesses, with wires numbering 3 to 11 


g 
(depending upon the specific equipment for a given 
machine) ready cut to length, is pulled in. 

starter, which is 
already fastened to it, is bolted to the cast box which 
holds it in position. 


3—The panel for supporting the 


4—-\Vires are then drawn into the starter box. their 


looped and then are fastened to starter term- 


ends are 
inals. 
S—Wires which connect to push button terminals 
are looped and fastened to them and the switch unit 
(which is purchased ready for use) is then fastened in 
the recess provided for it. In some cases, especially 
when a two-speed motor is required, the push-button 


assembly is equipped with pilot lights. These require 













































the use of small transformers and, as there usually is 
no space for these in the starter cabinet, a separate box 
is provided for them and it is mounted on the same 
steel panel which supports the starter. The panel also 
includes space on which the purchaser may mount a 
safety switch. 

6—The motor is then set into the pedestal on bosses 
provided for it and the belt pulley on its shaft is 


C D 


aligned with the drive shaft pulley on the headstock, 
by shifting the motor. Then the holes for screws which 
hold the motor to its base are center punched, drilled 
and tapped, using an electric or pneumatic drill, after 
which the motor is fastened in place with cap screws. 

7—Motor leads are then pulled through the lower 
opening in the cast iron box, are carried into the 
starter, looped and fastened to starter terminals. 

8—A test is then made to see that the motor and 
starter function as required, after which the motor is 
stamped with the serial number of the lathe. A dupli- 


cate motor name plate is mounted on the motor end bell 
toward the pulley to facilitate motor identification. 
This completes the electrical assembly. In general, 
there are from 40 to 60 lathes in progress on the 
assembly floor and a crew of nine electricians per shift 
handles all of the electrical assembly done there, each 
man working on a separate machine. Although a total 
of eight hours per machine is required for the average 


LECTRICIAN (A) 

connecting push- 
button and motor leads 
to starter terminals after 
bolting the standardized 
steel starter panel to the 
cast iron box through 
which leads from the 
motor in the pedestal 
issue. The panel has 
space for the purchaser to 
mount his safety switch 
and can be swung out- 
ward if access to the back 
of the machine is re- 
quired. Connecting to 
the back of the push- 
button unit (B) leads 
which have been pulled 
through the conduit and 
terminate at the motor 
starcer. Motor (C) as it appears inside the pedestal after being 
aligned and bolted in place. View of the starter assembly (D) 
as it appears from the rear of the lathe when completed. 


complete electrical installation, the work can be stag- 
gered with other assembly operations in such a way 
that the over-all progress of the machine toward com- 
pletion is not delayed. The operations above outlined, 
or rather their prior equivalent, formerly required 
twelve hours. In other words, the time needed is only 
two thirds that entailed previously, indicating that the 
revised methods are very much worth while. 
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When Peace Has Been Won 





a 
LL-OUT war efforts are the order of the day. ure of the physical volume of goods in terms of 1940 
; A In spite of this immediate objective we cannot dollars. To earn this 82.2 billions, 47 million people 
afford to lose sight of the future. worked an average of 40 hours a week. Of the gross 
Can we visualize what our post-war conditions may national output, 63.5 billions was for all consumer ex- 
: be? I believe that we can if we recall the words of penditures, 14.7 was for capital goods, and 4 billions 
i, General Electric’s President, Charles E. Wilson, who was for defense, including aid to Britain. 
believes that the people of all lands want more of the Although 1940 was a year of active preparation, 
good things of the world and intend to get them. 
For the sake of argument, let us fix our attention 
on the year 1946. Let us assume that by this time 
i peace will have been signed and the forces of liberty ; a ‘ ‘ 
and democracy will have triumphed. We will then be Right a it is possible for the name 
| free to build our lives in accordance with our own tical-minded to put down approximate 
designs. figures regarding the man, hour and 
There are many reasons why we should prepare a dollar values that peak war efforts 
; post-war program. Perhaps the most important among will develop. From there it is only a 
these is that by intelligent planning all the factors in- step, for such a thoughtful and tangi- 
volved can CO¢ perate in democratic free enterprise for ble planner as Mr. Prince, to estimate 
4 the interests of the whole people. \ second reason 1s what industry must do to take up the 
that the development of reliable statistical data has transition slack as we drop from War 
now, for the first time, made it possible for us to do to Peace status. That is precisely what 
an intelligent job in this respect. In other words, we ‘ . 
now have the tools with which to plan. the author, who ™ currently president 
It should be emphasized here, however, that the post- of the American Institute of Electrical 
war planning job, although vital, must in no way inter- Engineers in addition to his duties as 
4 fere with industry’s job of producing for victory. head of G-E’s application engineering, 
Let us remember that our broad objective is a has done. A definite analysis, a pro- 
continually rising standard of living, and with this gram and an opportunity. 
in mind, let us delve into the statistical picture of the 
economics of our country. 
The gross national output of the country in 1940 was 
82.2 billions of dollars. This represents merely a meas- ; 
i defense expenditures did not cause any marked dis- 
+ location of our economic structure. Of the national 
output of 82.2 billions of dollars, only about 2.7 billions 
BY DAVID C. PRINCE were spent directly on national defense. We will prob- 
’ VICE PRESIDENT ably spend more than that each year for many years 
r , se See Bib bak in alter the present war, no matter how it comes out. 
CHAIRMAN, POST-WAR PLANNING COMMITTEE Si. SANA gE ans “albdall aieiiec Dai dena ks ‘cues dcmaaaamiaidl 
oe So aerate Dy , we shall have increased our employme 
GENERAL EAS 6 55 million people working 46 hours to produce a total 
' of 110 billions of dollars national output, of which 35 
billions will be for defense. Total consumer consump- 
tion will actually have decreased, but we will have 
» proved our capacity to produce this total output. It 
is only reasonable to conclude that with foresight, we 
can produce an equivalent amount of peace-time goods 
> in 1946 if we put in the same number of man-hours 
The distribution of these man-hours will have to be 
: different if the result is to be a maximum standard of 
\ living. 
Production of this total of 110 billions in 1946 can 
be expected from the work of 57 million people. As- 
suming no further improvements in production effi- 
ciency, these people will have to work 43 hours a 
3 week. With this full employment, consumer consump- 
tion will rise to 77 billions supported by the increased 
wages and salaries which will accompany such full 
‘ employment. 
To keep up with plant maintenance, expansion, and 
; change-over from war to peace-time production, 13 bil- 
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lions of dollars will be employed, while there will be 
10 billions for new residential construction and public 
works. The Chief [Executive has spoken of a “Public 
\Vorks Reserve” to replace defense-war orders. Private 
industry and individuals must create a similar reserve 
of private projects and the sum of the two must ap- 
proach 23 billions of dollars annually if we are to 
utilize the full production capacity of our people. All 
this will require planning. The contribution from the 
public works will be paid for by taxes; that from pri 
vate industry and individuals must be financed by pri 
vate investment. That is the stake which private 
industry has in the plan. 

Analysis of the foregoing statistics will bring the 
conclusion that maximum standards of living and pro 
duction can be obtained only through full employment. 
\nalysis also must be made of the changes in distribu- 
tion of employment that will accompany a transfer of 
emphasis from wartime to peacetime production. 

In 1946, it can be expected that many women and 
men past the normal retirement age who entered em 
ployment for patriotic reasons will no longer be inter- 
ested in employment. The number of people in agricul 
tural pursuits is not expected to change materially. A 
slight reduction of a million and a half should occur 
in the manufacturing industries, but the total will still 
he considerably higher than in 1940. 

On the other hand, there should be a material in 
crease in the construction industries; a greatly acceler 
ated housing program is expected to be one of the 
principal developments after the defense emergency. 
Trade, distribution, and finance will have been mate 
rially curtailed during the emergency period. This sit 
uation will be reversed when peace is again restored, 
and consequently a material increase in the number 


SOMETHING to help keep ] 


your people off relief when defense 
production sloughs off; \| 


SOMETHING to enable all 


wage earners to participate in finan- 
cing for Peace through Victory; 


| SOMETHING to provide to- 


morrow’s buying power for your 
products; 


| SOMETHING to get money 


right now for guns and tanks and 
planes and ships. 
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| VOLUNTARY DEFENSE SAVINGS 
| PAY ROLL ALLOTMENT PLAN 
See p. 113 of this issue 

















employed is indicated. Of course, there will be a con- 
siderable shrinkage in those employed in combatant 
forces. 

Further details of this kind should be obtained both 
by specific industries and by areas. It goes without 
saying that shell loading and similar operations will 
practically vanish, and it will be necessary to find out 
how many people will be released and where they will 
be, in order that they may be retrained for peacetime 
industry and replaced with a minimum of lost time. 

Thus, 1f we can lay solid plans for employment oi 
workers after the emergency, the matter of employing 
our greatly expanded industrial facilities should, for 
the most part, take care of itself automatically. 

General Electric has been giving a great deal of 
serious thought to planning for post-war activity. 
Although sparing no effort in our national military 
efforts, we feel that our duty to personnel, owners, and 
country demands that we give thought to the problems 
that will follow the emergency. 

Translating thought into action, our company set up 
early this year a planning committee to investigate and 
plan the company’s post-war activity. This committee, 
for the most part, is not made up of those executives 
who have the final responsibility in various depart 
ments and who are therefore mentally belabored with 
current problems, for our war effort cannot be impeded 
or disturbed in any way. ‘The men selected are of the 
younger group, responsible and proved in their ability. 
Che fields of research, consumer products, electric util- 
ities, industrial equipment, manufacturing, engineering, 
accounting, and public relations are represented. You 
might say this committee constitutes an all-star reserve 
team, which tomorrow may logically find itself sud 
denly in the game, trained and hardened to the job 
through preparation. The primary job of this com- 
mittee is to see that the company enters the post-de- 
fense period in the best possible shape, with its moves 
planned calmly and completely in advance. 

It has been the first task of this planning committee 
to sit down with the “management committee” (com- 
prised of sales, engineering, and manufacturing repre- 
sentatives ) of various divisions of the organization and 
explore thoroughly their respective situations. 

\Ve can get a better picture of how a post-war plan 
can work out and how the operations of a planning 
committee such as that outlined fit into this plan, if we 
take a hypothetical case and work our plan through to 
completion. 

Since ours is the electrical industry, let us assume 
that our hypothetical company is a manufacturer of 
electrical products. Available national statistics indi- 
cate that to correspond to a national production of 110 
billions, the electrical industry's fraction should be 
$3,720,000,000. 

The business which a typical electrical manufacturer 
inay reasonably expect to do in its present lines may be 
estimated by taking its past percentage of those lines. 
These estimates might show that such a company would 
he doing, say, 75 per cent of its capacity business in 
those lines after the defense emergency, and that ap- 
proximately 25 per cent of its facilities and people 
would have to be employed on some new product. 

The $3,720,000,000 estimate of the electrical indus- 

(Continued on p. 98) 
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As literal insurance against foresee- 
able, but perhaps not-to-be-averted, 
operating or performance hazards— 
many types of complete electrically- 
energized products deserve full or 
partial internal circuit protection. So, 
whether it is a simple fuse or corre- 
sponding trip-free device or whether 


Circuit Protecting Devices 


For Your Product 





it is a more complicated self-reclosing, 
delayed action control or, again, some- 
thing that falls between the extremes 
of simplicity and full-automatic re- 
sumption of operation when the haz- 
ard has been removed, the alert en- 
gineer-designer wants to know what is 
available for his product specification. 





ONVENTIONAL installation of any electrically- 

energized heavy-duty product generally involves 

a starting switch, or controller, into the con- 
struction of which there is incorporated some form of 
device which will immediately disconnect the product 
in the event of a short circuit anywhere between it, 
the starting device, or within the product itself. There 
are also automatic, within-the-motor, protective ele- 
ments which cut out whenever currents of sufficient 
value to damage internal windings are drawn by a mo- 
tor. Such protections are not only desirable but, with 
few exceptions, demanded by the National Electrical 
Code. The alert product maker however desires pro- 
tection for his product that will not only “get by” the 
rules but that will provide adequate protection against 
any adverse condition that may occur. 


SLOTTED FORK 
THERMO TERMINAL 
STATIC HELIX : 
BOWED SPRING CONTACT ARM 
TERMINAL 
gor STRIP CLAMPING 
END OF THERMO- 


STATIC HELIX 
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A 


OLDER-POT types of 

overload circuit protec- 
tors (A) offer time delay 
features while this form of 
thermal protector (B) does 
likewise. C—Bimetallic disc 
type. 


Specifically, as in this discussion, such adequate pro- 
tective facilities as will function to keep the internal 
Wiring circuits of his product unimpaired. 

According to code, continuous duty motors of less 
than 14 hp. capacity, automatically started, and up to 
1 hp. manually started, are considered as protected 
against overcurrent by the overcurrent device protect- 
ing the branch circuit upon which they are installed. 
This leaves a wide range of small motors operating 
devices and appliances which are lacking in what may 
he termed individual protection while, for larger motors 
which are protected against overcurrent by the device 
in the starter or controller, an additional built-in pro- 
tection is most desirable. Other conditions in connec- 
tion with product operation also require protection such 
as the control and regulation of heating devices, control 
of temperatures between fixed limits of various heat- 
employing devices and a large number of other appli- 
cations in which the temperature must be regulated for 
the protection of the work which is being performed 
bv the product. 

Built-in protective devices may be broadly considered 
under three main classes (1) those which function di- 
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All of these must be 
manually reset. 
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UTOMATIC reclosing, thermostatic protectors 

are often wired as at (A) while these forms 

are typical of them. B—Two-pole, for mounting 

inside of fractional hp. motors. C—Larger form, 
applied directly to stator laminations 


rectly in response to an excess of current flowing 
through them and (2) those which are caused to func- 
tion by heat generated by the excess current flowing 
through a heating element, (3) devices which function 
in response to changes in the temperature of the 
air by which they are surrounded. 

The devices of the first class are of the magnetic 
type being actuated by a current passing through a 
solenoid. When this current reaches a predetermined 
value, a plunger is caused to rise and, in so doing, it 
separates a pair of contacts and thus breaks the circuit. 
This type of protective device is best suited to applica- 
tion to circuit breakers which are installed in the circuit 
exterior to the product. 

The types of thermal protectors of classes (2) and 
(3) are more commonly employed for built-in appli- 
cation to products as they usually require less space. 
are somewhat less expensive and are particularly suited 
to the protection requirements of devices, appliances 
and machines. They are also widely used as built-in 
protective elements of starters and controllers. 

Thermal protectors are of either of two types which 
are classified as reclosing and non-reclosing, the par 
ticular type being chosen to correspond with the re- 
quirements of the specific service. Reclosing devices 
function to open a circuit whenever they are subjected 
to overcurrent or over temperature but which, upon 
return to normal current or temperature will auto- 
matically reclose the circuit. Reclosing devices provide 
overload protection in that, having operated upon ex- 
cess current, caused by either a short circuit or a sus- 
tained overload, interrupt and maintain the interrup- 
tion of the current. This functioning especially suits 
them to the protection of motor driven products where 
it is desirable that the current having been interrupted 
and the motor stopped, operation of the motor will not 
he resumed until the circuit is intentionally closed by 
the operator. This interruption of the circuit may be 
effected by directly breaking the main circuit or the 
protector may function to break the pilot circuit to the 
holding coil of a magnetic switch which in turn breaks 
the main circuit. The latter method of functioning de- 
pends usually upon the actual amount of current to be 
controlled but, in general is applied to motors of 3 hp. 
and above. 
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When used in connection with motor protection, the 
devices are provided with heating elements which func- 
tion in a manner designed to correspond with the pro- 
tective demands of motor windings. On a short circuit 
they break the current practically instantaneously while 
on overloads they act in response to the factors of 
current volume and the time of continuance of the 
overload. This provides that the comparatively heavy 
overcurrent flow which occurs in motor starting will 
not cause the device to trip provided the current falls 
to normal in a short period of time but will trip if an 
overload is sufficiently prolonged to threaten danger 
to the windings. When an interruption of current 
occurs, from any cause, the device must then be again 
rendered operative by pressing a reset button, or other 
manual manipulation, and this resetting cannot take 
place so long as the overload continues. 

Reclosing devices are usually functioned by the action 
of a bimetallic disc or strip composed of two metals 
which have a different coefficient of expansion.* When 
subjected to heat, .the unequal expansion of this disc or 
strip causes it to snap open, thus breaking the flow of 
current between the current-carrying contacts and in- 
terrupting the circuit. As the temperature of the disc 
or strip falls to normal, the reverse action takes place 
and the flow of current is automatically resumed. The 
reclosing devices may be used for the protection of 
motors against overloads when there is no objection 
to having the motor restart on removal of overload 
but they are more commonly employed in heating units 


for the control of temperature. In this capacity they 


* See, “To Protect the Product And Its Job,” Etectrical 
MANUFACTURING, January 1940. 
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function to protect the device against dangerously over- 
heating and they are also used to maintain a predeter- 
mined temperature between maximum and minimum 
limits. Such heat controls are found as built-in ele- 
ments of electrically heated devices as ironers, glue 
pots, sterilizers, vulcanizers and numberless other do- 
mestic and industrial units of electrically heated prod- 
ucts and equipment. 


RACTICALLY ABC, for the protection of motors 

and all kinds of electrical products, is the familiar 
fuse which is incorporated into all circuits where they 
are connected with the supply line. Fuses are also used 
to an extensive degree for the additional protection 
which should be built into the product. 

The earliest form of the fuse consisted of a short 
section of soft metal introduced into the circuit and 
having a current-carrying capacity which would permit 
it to burn out or blow, when the current passing 
through it reached a value somewhat less than that 
which would be injurious to the product. While such 

device furnished a certain amount of protection, it 
was apt to be unreliable and, with fuses of large size, 
would often constitute a fire hazard due to melted 
metal being thrown off when the link blew. The 
National Electrical Code now recognizes link fuses as 
allowable only in capacities rated at more than 600 amp. 
and then only by special permission. They are still 
used on switchboards of large capacity but as ordinary 
product protectors they are definitely out. 

All fuses employed for the internal protection of 
products must be of an enclosed type so constructed 
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| 401-600 103% 6 2% \4 24 
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that, when installed and assembled with their suitable 
fuse holders, no live parts shall be exposed. They 
must be so designed that should they burn out, or 
blow, no flame or melted metal will escape nor will the 
body of the fuse attain sufficient heat to ignite any 
dirt or lint with which they may be in contact. 

Enclosed fuses are made in two types known as plug 
and cartridge and both types, while complying with 
definite functional regulations, are subject to numerous 
constructional modifications. 

The functional requirement of any fuse is that it 
shall carry a certain current indefinitely but that it 
shall blow, or interrupt the circuit, upon an overload 
of a predetermined value. To attain this end, the fuse 
is supplied with a calibrated link meeting certain re- 
quirements. This link must be a fairly good electrical 
conductor, its melting point must be comparatively 
low, and it must tend to maintain an arc, when burnt 
out, as short as possible. These considerations dic- 
tate the use of zinc which, while it does not possess 
all of these requirements to the fullest extent, does 
have them to the most practical degree of the avail- 
able metals. Zinc has less tendency than any other 
metal to hold an arc. Lead, having an extremely low 
melting point (76 deg. C., 167 deg. F.) is sometimes 
used on low amperage fuses because zinc or other 
metals would lack sufficient mechanical strength but 
in nearly all commercial fuses the zinc link is employed 
as a standard. 

All fuses should comply with certain specifications 
and the assurance that they do so comply is attested 
by the use of the National Fire Underwriters’ label 
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This built-in thermostat has been integrated within 
a vulcanizer heating unit. 
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which may be attached to a fuse only after it has been 
subjected to test, and has received the approval and 
listing, of the Underwriters’ Laboratories. 

Standard fuses shall be so constructed that, with the 
surrounding atmosphere at a temperature of 24 deg. C. 
(75.2 F.), they will carry indefinitely 110 per cent 
current without causing the tubes to char or externally 
visible soldering connections to melt. 


\ fuse shall blow, according to currently accepted 
performance standards, within the time limit indicated 
in the following table. No externally visible soldered 
connections shall melt, and the casing or enclosure, if 
of combustible material, shall not char.* 





Fuse Rating in On 135 Per Cent On 200 Per Cent 


Amperes Current Current 
0-30 60 7 
31-60 60 4 
61-100 120 6 
101-200 120 8 
201-400 120 10 
401-600 120 2 


The primary use of plug fuses is for the protection 
of lighting circuits but they may also be employed for 
the internal protection of small motors, devices and 
appliances. The link element of such a fuse is contained 
in a casing of ‘insulating material for which the use of 
porcelain was originally universal but later develop- 
ments have brought out casings of glass and plastis of 
various kinds. The cap, whether of brass or of glass, 
has a hole in the top through which the fuse link can 
be readily seen so that a burn out is immediately 
visible. The hole in the caps of fuses up to 15 amp. 
capacity is hexagonal while in larger capacities it may 
be round. Plug fuses are built only in two ranges of 
ratings, namely 0 to 15 amp., and 16 to 30 amp., for 
125 volt service except that they may be used on cir- 
cuits of a grounded system having a grounded neutral 
and no conductor at more than 150 volt to ground. 

The body of the conventional plug fuse screws into 
a standard Edison cutout base and a standard fuse of 
any capacity may be replaced by one of greater capacity 
at will. While this is convenient from a construction 
standpoint, it has the objection that it does not insure 
for the product the protection that is intended. If a 
product is supplied with a 10 amp. fuse but blows fre- 
quently there is a tendency to substitute a fuse of 
greater capacity or to completely bridge the gap be- 
tween the base and the shell of the plug. This, of 
course, entirely negatives any protection. To obviate 
this condition, tamperless fuses of a number of designs 
have been developed. Although differing somewhat in 
detail, tamperless fuses depend upon the use of an 
adapter which fits into the Edison base and permits 

* Standard of Underwriters’ Laboratories, Inc., February 
1941. The same standardization is also accepted by the Na- 


tional Electrical Manufacturers Association. 
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the use of a special plug which is calibrated within a 
very close range and which cannot be substituted by a 
plug of other capacity. Thus, an adapter suited to 
take plugs of one ampere or less cannot be replaced by 
one suited to plugs of greater capacity. The fuse plug 
itself may be unscrewed and replaced in the ordinary 
manner but the adapter is so constructed that it can- 
not be removed without damaging the screw base. This 
insures that the product shall not be overfused after it 
has left the hands of the manufacturer. 

Specially designed fuse plugs are also available that 
have a thermal release element incorporated within the 
cap. A sufficient overcurrent flow causes a drop of 
solder to melt and permit a spring to open the circuit 
by pulling the end of the fuse link out of position. On 
a short circuit such a plug operates in the customary 
manner of blowing the fuse link. This type of fuse is 
particularly suited for use with small motors since it 
will carry the comparatively heavy starting currents 
without opening but will respond upon long sustained 
overloads. 

The most commonly used fuse for the protection of 
motors and large and small appliances is the cartridge 
type which has been standardized in ratings from 0 to 
600 amp. The cartridge fuse that is used for such 
protection is rated for voltages up to 250. Fuses of 
similar construction are also made for higher voltages 
being rated 0-600 amp., 600 volts, but these are seldom 
used for appliances or for motors below 440 volts. 
Cartridge fuses for voltages up to 250 only will be 
here considered as they are practically standard for 
product protection. 

These fuses consist of a zine strip, or link, of the 
desired carrying capacity which is enclosed in a fiber 
tubing filled with an insulating, fire-resisting powder. 
In capacities up to and including 60 amp., this tube is 
provided with ferrule contacts while those of 61 amp. 
capacity and larger have knife blade contacts. It has 
long been the practice to make the ferrule contacts of 
brass or copper but, if these remain in the cutout for a 
long time, an oxide may be formed which is a non- 
conductor and the resulting poor contact increases the 
resistance, causes overheating and may in time result 
in failure of the fuse. Recent practice involves silver 
plating of the contacts which insures good permanent 
contact and absence of heating due to oxidation. The 
knife blade contacts of the larger fuses are of copper. 


(Continued on p. 92) 


pore of opening the circuit on overloads this 
special neon sign type closes it so that high open 
circuit transformer conditions may be avoided. 
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ll-Electric, Flat-Platen Machine 






Both Writes And Computes 





Once again, the application of elec- 
trical ways to already successful 
methods brings super-performance. 
This Underwood Elliott Fisher ac- 
counting machine has been engineer- 
designed on a thoroughly integrated 
basis and the interests of maker, pur- 
chaser and operator fully served. 





EW are the offices of today, large or small, that 
do not use some type of accounting machine. This 
may be only one adding machine, or it may 

involve large batteries of complete equipment that all 
the accounting work be handled properly and on time. 

Of those many machines developed for accounting 
purposes, only the Underwood Elhott Fisher utilizes 
a flat platen to permit the various accounting forms, 
such as statement, ledger sheet, etc., to lie on a flat 
writing surface. This in distinction to methods where 
the work is wrapped around a cylindrical platen, such 
as 1s common to standard typewriter construction. 

In brief, the Underwood Elliott Fisher machine can 
be described as follows: The carriage unit rests on 
rollers on a front and rear carriage frame rail. This 
carriage contains a typewriting unit with standard key- 
board, and in the accounting machine models, the 
numeral keys are connected to a register actuating unit 
mounted directly over the keyboard section of the 
machine. Crossfooting registers are mounted to the 
right and left of this actuating unit. Individual column 
registers are placed on a bar directly over the vertical 
columns on the accounting form. With the machine set 
for computing work, depression of any numeral key 
will add or subtract in the column registers and in 
either one or both crossfooting registers, dependent 
upon the set-up desired. The carriage is movable left 
to right over the entire writing line width. The com- 
plete carriage frame is movable front to rear over the 
flat writing surface or platen. 

The extreme flexibility of this type of equipment 
makes it readily adaptable for use on all kinds of 
accounting work—accounts payable, accounts receiv- 
able, payroll distribution and countless other standard 
and special accounting set-ups. 

Kor example, an accounts receivable operation in 
department store work usually consists of a statement, 
a ledger and a proof or tally sheet being written in a 
single operation. Entering the old balance in the 
extreme left column, this amount is automatically 
added in the cross-footing register. The date and de- 
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scription usually follow in line. All charges are added 
in the crossfooter and all credits subtracted, showing 
the new balance in the crossfooter, which is then sub- 
tracted from the crossfooter as the amount is typed on 
the form. The fact that the crossfooter reads all ciphers 
at the end of each posting is proof that the account has 
been posted correctly. 

The steady growth in the use of this type of equip- 
ment, and the fact that operators of all different temper- 
aments are encountered, laid emphasis to the need for 
an accounting machine which would operate with less 
effort than that required by the manual keyboard ma- 
chines in which the typing and adding is done by man- 
ual stroking of the keys. Also in the interests of 
increased speed, certain manual operations should be 
eliminated in favor of automatic operation. 


ENTER THE ALL-ELECTRIC WAY 


ITH this thought in mind, the Underwood 
Elliott Fisher electric machine was developed 


and is now made in both writing machine and account- 
ing machine models. The electric machine includes the 
same mechanical grouping, that is, carriage, registe1 
actuating unit, crossfooter and column registers. This 
machine is equipped with a single-phase induction type 
motor of open sleeve bearing construction. The motor 
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has a resilient mounting, and is attached to the frame 
of the machine by a strap base drilled and tapped for a 
two-screw fastening. This type of motor mounting 
eliminates practically all vibration which would other- 
wise be carried from the motor through to the carriage 
and carriage frame. This is particularly true when 
using motors made to run on odd cycle current. These, 
in most instances, develop slight vibrations which must 
not be carried to the machine. 

In order that the machine be quiet running, belt 
drives are employed wherever practical. Small special 
moulded V-belts are used giving maximum efficiency. 

A single belt drive is used from the motor to the 
motor driven pulley. This in turn is geared to the car- 
riage frame clutch shaft. The speed reduction in this 
part of the drive is from a motor speed of 1725 rpm. 
to the clutch shaft speed of 380 rpm. A slip clutch is 
used between the clutch shaft and the carriage frame 
drive gears to absorb shock when the carriage frame is 
operated frontward or rearward over the platen. This 
same drive gear shaft, operating through a set of gears 
encased in a die cast housing, controls the speed of the 
carriage return mechanism so that the carriage will 
return from right to left at a speed of 75 ft. per. min. 

Krom the carriage frame clutch shaft a second belt 
drive is used to operate the main drive shaft at a speed 
of 710 rpm. This main drive shaft is a one-quarter inch 
round shaft with flats on two sides, making a width of 
three-sixteenths inch, and extends the entire width of 
the carriage frame. This drive shaft, inserted through 
a sliding bronze bevel gear mounted to the traveling 
carriage unit, furnishes the necessary rotation for the 
tvping and computing mechanism of the machine. From 
this sliding bevel gear a complete bevel gear drive ac- 
tuates a fluted shaft that extends the full width of the 
keyboard. 

In the operation of this all-electric Elliott Fisher 
equipment, the slightest touch of any key moves a drive 
pawl into the path of the revolving fluted shaft, forcing 
the type bar to the platen. Adjustment is provided to 
control the blow of each type bar so that perfect copies 
can be obtained whether it be a single form or 15 or 20 
copies. In addition to the individual adjustment for 
each type bar, a three position lever provides a mini- 
mum, medium or maximum blow for quick change to 
suit different manifolding requirements. 


N THE accounting machine models, a second fluted 
shaft is employed and is geared direct to the typing 


mechanism fluted shaft. Individual racks for each 
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NLY a detail, but an important one at that. 
Cover curvatures enhance the impression of 
compactness that is inherent within this product 
design and improve the visibility of register dials. 


numeral key are thrown into engagement with this 
fluted shaft as the numeral type bar goes to the platen. 
Engagement between the rack and fluted shaft is 
maintained by a cam surface for each numeral. This 
cam surfaces differs so that the rack remains engaged 
only a short distance for No. 1 and successive greater 
distances for each numeral up to and including No. 9. 

The lifting action of these racks during the period 
of engagement with the fluted shaft builds up tension 
in a single power spring, which is released at the top 
position of each cam and serves to actuate the comput- 
ing mechanism as the rack on its down stroke move- 
ment engages a mating ratchet wheel revolving the 
actuator main shaft according to the particular numeral 
key depressed. Thus, while the up stroke of the rack 
is accomplished through the driving power of the motor, 
the down stroke or computing stroke is done by a 
power spring, thereby relieving all severe shocks on the 
delicate computing mechanism in the crossfooters and 
column registers. 

Column registers and crossfooter registers are all 
of the reset type. That is, the carrying mechanism 
must be reset each time an amount is entered. An auto- 
matic restoring mechanism, controlled by a trip device 
and a single revolution clutch, automatically restores 
the crossfooters after each entry. This crossfooter re- 
storing mechanism is motor operated, being geared 
direct to the fluted shaft drive mechanism. The column 
registers are mechanically restored by the return move- 
ment of the carriage, right to left. 

Electric carriage return is provided through gearing 
from the carriage frame drive shaft to a rack mounted 
onto the carriage. This return is operated by either one 
of two carriage return keys located immediately to the 
left of the keyboard. These two keys are provided to 
work in conjunction with the automatic line spacing 
which takes place as the carriage reaches the termina- 
tion of its leftward travel. Carriage return key #1 
when depressed and held down by the operator returns 
the carriage to a position determined by the setting of 
a #1 stop located on the automatic line space pull rod. 
Carriage return key #2 when depressed and held down 
returns the carriage to a #2 stop position which must 
be located to left of stop #1. Operation of either car- 
riage return key without holding the key in a depressed 
position results in the carriage returning to the extreme 
left position, which is also controlled by a stop located 
on the automatic line space pull rod. All three stops 
can be located to suit any column position on the form. 
In addition to the carriage return key levers, an ad- 
justable right margin cam is provided which will auto- 
matically trip the carriage return mechanism. This 
method of carriage return results in the carriage 
always returning to the extreme left stop position. 

The forward and rearward movement of the carriage 
frame is electrically operated and is controlled by means 
of a hand lever mounted at the front left corner of the 
platen. This lever connects directly to a bail extending 
the length of the platen, which operates a reversing 
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mechanism so that movement in either forward or 
rearward direction is possible. A centralizing device 
normally holds the hand lever and bail in a neutral 
position. <A slight upward movement of the hand lever 
engages the clutch in the reversing mechanism with that 
part of the drive which moves the carriage frame rear- 
ward. 

This centralizing device is so designed that with the 
clutch engaged for rearward motion of the carriage 
frame, it remains in such position without being held 
by the operator until automatically disengaged at the 
end of the rearward travel by a cam action. This cam 
is adjustable on a bar which is a part of the carriage 
frame return bail and permits the rear stopping position 
to be easily adjusted by the operator to suit any 
condition. 

Forward movement of the carriage frame takes place 
when the hand lever is held in a downward position. 
Unlike the rearward movement, this movement forward 
is only effective as long as the hand lever is held in 
its down position. This enables the operator to control 
the frame movement to practically the exact printing 
line desired, subsequent lines being automatically spaced 
by the automatic line spacing mechanism. 

Having developed the electric model to a point where 
the most rigid testing proved the machine to be worthy 
of taking its place in the accounting machine field, our 
next problem concerned that of the appearance of the 
machine. Earlier models indicated that while the ma- 
chine showed steady improvement from a construction 
and efficiency of operation standpoint that, with the 
event of the all electric model, now was the time to 
modernize the machine's appearance. It was our desire 
to have not only a machine which performed with the 








ROM front (A) or rear (B 
the all-electric machine 
with covers removed, of 
course) reflects the engineering 
work done to maintain de- 
sirable simplicity of working 
elements, concentrate in func- 
tional units and maintain full 
accessibility. 
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greatest of accuracy but also one that appeared pleasing 
to the eye, and from an operator’s standpoint, repre- 
sented the maximum convenience. 


AS TO APPEARANCE FACTORS 


T IS a well recognized fact that style and design 
have today become far more than a sales argument. 
They are an absolute requisite of our business. The 
developments in the accounting machine field, as well 
as in all other phases of the business, might well be 
divided into three classes : 
1—Engineering Stage 
2—Manufacturing Efficiency Stage 
3—Appearance of Style and Design Stage 

Having successfully passed Stages 1 and 2, we were 
now ready to take up Stage 3. In considering this third 
stage in the design program, we consulted William 
O’Neil, Industrial Designer, who has a successful rec- 
ord with large complicated mechanisms. Mr. O’Neil 
made a scientific analysis of the machine, with a view to 
a correct understanding of its use under various con- 
ditions and environments, as well as the relationship of 
the operator to the machine and the many dials that 
had to be visible without strain or inconvenience. 

Perfect mechanical and electrical functioning of the 
machine is maintained for long periods of continuous 
service only by manufacturing each individual part to 
the greatest accuracy. With the traveling crane prin- 
ciple of the machine, there were controls and safety 
devices, as well as extremely close tolerances between 
moving and separate parts that all had a bearing on the 
final appearance of the machine. 

The Elliott Fish- 
er electric machine 
is manufactured in 
three different writ- 
ing line widths— 
11, 16 and 24 in. 
\s_ this 


travel in some cases 


carriage 


is more than twice 
that of an ordinary 
typewriter, the first 
hurdle that the 
designer had _ to 
overcome Was one 
of size. In its 
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stripped condition, the machine appeared large, un- 
gainly, and complicated. Obviously, in order to give 
the machine its final dressing, a cover or set of covers 
had to be placed over the exposed areas that contained 
the various working mechanisms. This would serve 
two purposes, first to protect the machine from unnec- 
essary exposure and dust and second a cover properl) 
designed must give the effect of compactness and sim- 
plicity. The first requisite, therefore, was to create the 
illusion by retarding the optical impression through 
stepped areas having a mathematical relationship one 
to the other, and to the machine as a whole. This can 
be noticed at the rear area covering the motor compart- 
ment where large, broad, horizontal areas have been 
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curbed and contoured to create the illusion of com- 
pactness and efficiency. 

The typing unit itself was a paradox from a de- 
signer’s point of view in that the typing platen is at the 
base of the machine rather than at the top as in most 
machines. This meant that the typewriter area had to 
be set high and that visibility had to be maintained 
without cutting down or encroaching on this area. Not 
only was the illusion created of a low machine by pro- 


SOMETHING to help keep your peo- 


ple off relief when defense production sloughs off; 


SOM ETHIN G to enable all wage earn- 


ers to participate in financing for Peace through 
Victory; 





jecting the angle of the keyboard forward, but in- 
creased visibility was obtained by the proscenium 
characteristics of this archway. 

Carrying the theme of stepped areas into the type- 
writer section of the machine completed the relationship 
by harmonizing mass, form and detail. This related 
theme is carried out in such a manner that the impres- 
sion of separate parts performing separate functions 1s 
eliminated. Mr. O’Neil’s idea was to create in many 
moving units the effect of one unit to perform in a 
competent manner and carry this impression to the 
purchaser. 

Consideration had to be given to the fact that this 
cover member of the machine must be attached without 
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EFORE and after. The manual keyboard machine 

A) not only lacked the performance virtues of 

its all-electric successor (B) but was certainly less 

pleasing to the eye and less indicative of inherent 

capacity for efficient, trouble-free production under 
high-intensity use. 


danger of distorting any of the machine parts. It must 
also be a cover anchored solidly so that no vibration is 
set up between the machine and the cover. In order 
that all sections of the machine be accessible for servic- 
ing, it is essential that the covers be easily and quickly 
removable. Screw fastenings are used and are held to 
a minimum number to facilitate this quick removal. 

The design finally adopted is a cover that gives the 
machine the appearance of compactness never before 
attained. At the same time, the built-in efficiency of 
the product is immediately apparent to the prospective 
purchaser. 


S O M E T H | N G to provide tomorrow's 
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VOLUNTARY DEFENSE SAVINGS PAY ROLL 
ALLOTMENT PLAN. 
(See P. 113 of this issue.) 
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This two-door chime 
sounds two musical 
notes for the front 
door, one for the rear. 
Its cover is of antique 
ivory unbreakable plas- 
tic. The short tubes 
are of brass with brass 
cover decoration. 


NuTone Chimes 


One of the largest gear shaving machines ever developed, 
this new engineering-design is capable of finishing gears 
up to 4 ft. diam., and 20 in. face width. It is entirely 
electrically controlled. Note push button controls and 
colored lights for indicating various circuit conditions. 
Work drive has two cone-driven units which with suitable 
change gears are mounted in the spindle drive head and, 
combined with a variable speed reversible dc. motor, 
provide all forward and reverse speeds. Vernier indexing 
scales determine correct angle of the crossed axis gear 
shaving cutter. 


Operating on the vibrating principle this light-weight 
tool can be used for engraving, cutting, hammering or 
carving on metal, wood, rubber, glass, ceramics, etc. 
Accessories include fine or coarse needles, tungsten-tipped 
needles, knife blades, hammer tips, special cutters and a 
foot gauge for controlling depth of cut. The tool makes 
7200 strokes a min. with stroke adjustment up to }g in. 


Burgess 


Burgess 
Battery 
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Encased in mahogany, and 
of light weight of pleasing 
appearance, this portable 
electro-cardiograph includes 
full electronic components 
with control panel, amplifier 
galvanometer and batteries. 
The record container handles 
75 ft. of film. Camera motor 
speed is controlled by a 
governor. A clockwork me- 
chanism for camera is coupled 
to its motor and camera is 
equipped with a dial indi- 
cating tension of spring and 
length of paper. 








Developed for airport traffic 
control, aeronautical ground 
stations or other communi- 
cations service this ultra 
high frequency’ telephone 
transmitter is a self-contained 
unit having an output of 
50-watts on an uhf. channel 
within the frequency range 
from 100 to 150 mc. It can 
be completely remote con- 
trolled over a single pair 
telephone line. Consisting of 
two units; the high voltage 
power supply, speech ampli- 
fier unit, modulator and 
associated relays, fuses, etc., 
are in one unit and in the 
second unit is the rf. section. 


Three outstanding engi- 
neering features are in- 
cluded in this thermostat 
for regulation of auto- 
matic heating 
the method of application 
of ‘‘artificial’”’ heat (applied 
by direct conduction) to 
the bimetal element; the 
twin contact 
assuring the operation of 
one contact) and _ the 
magic dial (offering a con- 


systems; 


mechanism 





General Electric 





Thorough study and engineering 
have resulted in this infra-red 
lamp bulb with self-contained 
reflector and fixtures. The re- 
flector-type lamp is 250 watt, 
115 volt. The bulb is mushroom 
in shape to provide the correctly 
designed reflector behind the 
filament. The lamp fits in a 7 in. 
diam. steel hood, finished in a 
baked bronze enamel. The base 
is made of black plastic. The 
bracket is adjustable to a wide 
variety of positions. 


Communications 


venient means of ‘‘tuning”’ 
the fire equipment for 
longer or shorter burner 
firing periods). A Brooks 


Stevens design. 


RCA Mfg. 


Among the features of this new 1000-watt broadcast transmitter 








Perfex 


are illuminated control panels, hinged meter panel, 20 large 
meters, counter tuning indicators, exciter control and tuning 
panel, power amplifier control and tuning panel, heavy duty line 
voltage regulator, concentration of power equipment in a 
separate center unit and electrical circuit protection by means of 


circuit breakers. 


Jeffrey Mfg 





Incorporated in this coal 
cutter, for low vein work, are 
various functional parts such 
as the cutter head (consisting 
of cutter bar and gearing for 
driving cutter bar chain, 
which is equipped with sharp 
bits for cutting the coal), the 
motor (rated at 50 hp.) and 
full electrical controls (the 
latter having a controller for 


. operating four contactors and 


two for starting the motor, 
etc.,) and the mechanical 
controls and rope drums. 
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This capacitor-discharge control for 
use with stored-energy type, resistance 
welding machines for low-resistance 
alloys has a control cabinet containing 
up to 22 capacitors, any number of 
which may be used at one time. Two 
tap switches select number of capaci- 
tors desired in one unit-steps. The 
charging circuit automatically charges 
capacitor to pre-selected voltage. 


Sensitivity has been increased approxi- 
mately five times over that of com- 
parable previous models by use of new 
unit-type magnetic pick-ups in this 
dynamic balancing machine. The pick- 
ups are complete, self-contained units. 
Available in several sizes, the smallest 
machine is sensitive to an unbalance of 
approximately 0.0003 oz.-in.*. The 
motor and belt drive have been con- 
cealed at the head-stock end. The 
angular location of unbalance is read 
on the graduated commutator dial and 
the amount of unbalance on the meter 
scale, the latter being readily calibrated 
to indicate correction units such as MR OM 
General Electric inches of solder, slugs or drilled holes. Tinius Olsen Testing Machine 





Outstanding features of this vacuum 
cleaner are a new functional design, ex- 
tensive and resourceful use of plastics, 
a fully automatic nozzle adjustment, an 
integral power-plant unit (containing 
motor and fan), a spill-proof bag and 
automatic handle adjustment. Plastics 
appear in the head, handle grip, name 
plate, front and rear wheels, cord clip, 
headlight socket, hood and motor-end 
bells. A design by George Walker. 


Eureka Vacuum Cleaner 





Engineer-designed to meet the most critical demands of 
service companies employing radio for emergency com- 
munication, this mobile equipment consists of a trans- 
Thompson mitter and receiver. The transmitter and receiver have a 
Grinder single frequency range from 1.6 to 42 megacycles and are 
complete with tubes, crystal, housing and mounting bars, 
connector cable assembly and control panel with dial 
light, terminal block, controls and switches. The instru- 
ments may be mounted vertically or horizontally. 





Developed to meet the demand for a relatively 
small, sensitive, high speed tool this machine is 
the sliding head type with horizontal spindle, 
grinding with periphery of the wheel upon a 
reciprocating table. Hand feed is automatically 
engaged when hydraulic power is shut off and is 
operated on screw drive principle with an anti- 
friction nut. Both coolant and hydraulic systems 
are in bed of machine. Grinding wheel is powered 
by a 114 hp. two-speed motor. 
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Welding guns that locate 
themselves automatically for 
spot-weld assembly of units 
built up of a number of parts 
are features of a fixture and 
gun assembly recently de- 
veloped for assembly weld- 
ing. The unit is provided 
with three guns mounted on 
arms projecting from the side. 
The side carrying the guns is 
provided with an automatic 
indexing device so that welds 
can be performed in groups 
of three in five different 
positions of the welding guns, 
while in a _ sixth position, 
only two of the guns are 
actuated. 


Progressive Welder 


Elec 


Used extensively for 
the quantity produc- 
tion of parts for air- 
planes, guns, ships and 
tanks, this munitions 
engraving machine pro- 
duces in reduced size 
from large masters or 
models of the work 
whether it be for en- 
graving dials, profiling 
small shapes or light 
milling on _ intricate 
parts. The machine 
has been simplified to 
speed production and 
may be operated by 
unskilled workers. 


George Gorton Machine 





General Electric 


» | 





Westinghouse 
& Mfg. 








Dynamic balancing, previously limited to 
machines rotating above 600 rpm., can now 
be applied to such low-speed machines as 
waterwheels and diesel-driven generators. 
This vibration pick-up for balancing low- 
speed rotors can indicate vibrations of double 
amplitude as low as 0.003 in. at 100 rpm. To 
permit the use of this pick-up in all directions, 
the effect of gravity has been eliminated by 
laying the pendulum on its side, and the 
force previously supplied by gravity is fur- 
nished by a toggle-like spring mechanism 
attached to the pendulum. 


Plastics are now coming to the aid of 
traffic policemen and fog-bound motor- 
ists. This combination flashlight-torch- 
light has a regular two _ battery 
flashlight case the bottom of which is 
closed with a tubular cap or with a 
suction cap. A six inch rod of methyl- 
methacrylate resin is screwed into the 
end of the flashlight. The sides of this 
rod are lacquered red, so the light gives 
off a brilliant red glow but the top is 
not lacquered emitting a strong ray of 
light. Photo courtesy of E. I. du Pont 
de Nemours. 





Trat-O-Lite 


Performing 77 machining operations re- 
quired on the cast-iron frame of a watt- 
hour meter, this multiple-station automa- 
tic machine has eleven in-line ma-hining 
stations (spaced at 4 ft. intervals) facing 
the two-level transfer mechanism, which 
moves a series of rail-mounted jigs from 
the loading station into position in front 
of each machining station. Synchronized 
movement of the cutting tools and the 
hydraulic transfers is obtained by a master 


' control station which operates limit 


switches controlling solenoid valves. 
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In Specifying Large Gearmotors 









Definitely restricting his suggestions 
to integral hp. ratings of gearmotors, 
whether polyphase ac. or dc., Mr. 
Koenig has quite properly placed em- 
phasis upon the importance of critical 
study of the product duty cycles 


which the gearmotor performance 
must adequately match. Only by 
knowing fully the job that is to be 
done can the power source and the 
driven shafts of the product be prop- 
erly related. Analyze the service first. 





HEN the engineer-designer seeks to specify 

a gearmotor for integration with a complete 

electrically-energized product, one of the first 
questions to come up is that of the rating and size of 
the unit to do the job. Of course, a gearmotor con- 
sisting of an electric motor and a reducer in a single, 
compact unit assembly, is something quite different 
from a motor and reducer combination and must be 
so considered. Gearmotors were developed with the 
thought of effecting economies in first cost as well as 
in space savings, as incorporated within the complete 
over-all product design. However, the specifying of 
such an electro-mechanical device introduces several 
new problems to the engineer-designer. He is in effect 
bringing together in a single unit several pieces of 
equipment, half of which are familiar to those handling 
electrical problems and the other half best understood 
by those concerned with mechanical devices. 


ANALYZE DUTY-CYCLES FIRST 


TEP number one, in the selection of the proper 

gearmotor, is an analysis of the actual work to be 
done. A typical duty cycle should be laid out, chart- 
ing the loads expected as well as the duration of the 
loads and their frequency. The selection of the motor 
end of the gearmotor follows the practice used for reg- 
ular motor determination. Because there have already 
been a number of articles published covering the various 
types and characteristics of electric motors available, 
it will be the purpose of this article to discuss primarily 
the reducer end of the gearmotor. However, it must 
be pointed out that such things as available ratios and 
a given low speed must sometimes dictate the primary 
or motor speed. For special applications, involving 
reversals and frequent starting, the torque curve and 
motor used may be effected by the fact that gearing 
is involved. However, we will assume that the motor 
rating and type have been selected. The size and type 
of reducer end then remains to be determined. 

In the integral horsepower sizes (1-hp. and larger) 
there are several types of gear reducers available that 
are sold as gearmotors. The most common is known 
as the parallel shaft type. With this reducer, one, 
two, or three stages of reduction can be obtained, 
depending upon the total reduction in speed needed. 
Parallel shaft reducers are usually built with helical 
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type gearing which gives the quiet, smooth operation 
so often required for the usual gearmotor application. 

Another popular type of reducer is known as the 
concentric shaft or planetary type. This, while quite 
compact and requiring less over-all space does call for 
a relatively large number of parts. Specifically, a 
parallel shaft reducer with two gears, two shafts, and 
four bearings for a single reduction would compare 
with a planetary unit which requires five gears, five 
shafts and ten bearings. 

Both parallel shaft and concentric shaft reducers are 
used when the axis of the driven load shaft is parallel 
to the axis of the prime mover. When this axis is in 
a horizontal plane a horizontal gearmotor would be 
used. With the axis in a vertical plane a similar type 
reducer, but using a vertical gearmotor, would be 
specified. 

If the drive shaft is at right angles to the axis of the 
prime mover, a right angle gearmotor may be wanted. 
These are available and are either of the worm gear 
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type or of the spiral bevel gear type, the former being 
more frequently encountered. 

There does not appear to be a great demand for right 
angle reducers in the integral horsepower sizes. There 
are, of course, some sources available for the smaller 
sizes but the more frequent practice, when right angle 
drives are needed, is to use a separate motor and re- 
ducer drive. 

With each of the various reducers mentioned, all 
of the different types and enclosures of motors can be 
combined to make available to the machine designer 
and builder a wide variety of gearmotors. Thus, ac. 
and de. motors with open, enclosed, enclosed fan-cooled, 
splash-proof and explosion-proof enclosures, provide 
the engineer-designer with a wide field from which to 
select what, in his opinion, will make the most desir- 
able combination for any particular application. That 
is, for any one particular motor size, it is possible to 
use reducers which vary either in gear ratio or capacity 
of the gear unit. 

It is sometimes said that since the gearmotor is a 
unit, both of the halves should be alike in capacity. In 
other words, the gearing should be made to stand what- 
ever loads might be safely imposed on the motor and 
vice versa. While such a condition is sometimes desir- 
able, the single application of this rule would impose 
very definite hardships on the average user—both from 
the standpoint of the cost of the gearmotor as well as 
the space occupied. 

The electric motor is able basically to assume wide 
variations in load. The power transmitted from the 
incoming electrical lines to the stator is conveyed to the 
rotating members by magnetic lines of force which, if 
considered from a mechanical viewpoint, are ideal for 
cushioning and absorbing changes in load. The only 
limitation on the maximum instantaneous load that the 
motor can transmit is the number of these magnetic 
lines of force that the designer can force across the 
air gap. Also in the motor, overloads cause heating 
up of the motor windings. Assuming that the motor 
is allowed to cool between applications of the load, the 


PABaNc machine incorporates a splash-proof 
gearmotor, 1735 rpm., 8:18:1 ratio, 212 rpm. 
output speed. A magnetic brake, integral with the 


motor, permits quick stopping. 


70 


hae IAL means 
’ are sometimes 
required to aid in 
properly lubrica- 


ting gearmotors. 


B 


number of times this overload can be applied is almost 
infinite, providing of course that injurious heating of 
the motor winding does not occur during the applica- 
tion of the load. 

The problem at the reducer end is quite different. 
In a reducer the transmission of torque from the input 
end to the output shaft is a series of inflexible link- 
ages. At each linkage, there is a definite mechanical 
load applied and the stresses at each of these points 
must be kept within safe limits. A single, instantaneous 
overload could produce a failure which no amount of 
“cooling off” could ever remedy. It is therefore best 
to consider the reducer end as having a limited torque 
capacity with its life being more sharply limited by 
varying load conditions than is the life of the motor 
end of the gearmotor. 

With all of the foregoing in mind, the duty cycle 
should be carefully scrutinized for the maximum torque 
loads developed during the normal cycle of the ma- 
chine. Frequent or rapid starting and stopping, re- 
versals, as well as disturbances due to connected loads 
such as flywheels or crankshafts, may all contribute to 
developing torques that may be excessively large when 
compared to a root-mean-square or rated-hp. load. 

To guide in proper gearmotor selection, various class- 
ifications, listing typical applications, and the safety fac- 
tor that should be provided for each have been agreed 
upon by the industry. Various terms now commonly 
used are grouped together in Table I. 
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TableI APPLICATION CLASSIFICATIONS 


Service A Service B Service C 
Class I Class II Class II] 
Normal Duty Special Purpose Heavy Duty 
' Uniform Load Moderate Shock Service Factor 2 
Service Factor 1 Service Factor 1144 





A simple rule for identifying each of the application 
classifications listed is as follows: 
Service A—steady loads not exceeding the normal 
, torque rating of the motor and which require 8 hr. a 
day operation. Moderate shock loads where the torque 
requirement is not in excess of 200 per cent of the 
normal torque rating, providing the service is inter- 
mittent. “ 
Service B—steady loads not exceeding the normal , | ‘WO gearmotors, designed as an integral part of this 
{ torque rating of the motor and which require 24 hr. McKay sheet scrubber, drive wire wheels at a higher 
‘ a day operation. Shock loads not in excess of 280 surface speed than the sheet to remove dirt, rust, etc 
i Z . : . . se 5 fl The sheet enters between the rubber wringer rolls at 
per cent of the normal rating, intermittent service. a 
t ; ‘ the right where its speed is controlled by a 15/20 hp., 
Service C—moderate shock loads for 24 hr. a day 400/1200 rpm. splash-proof dc. motor mounted on the 
service, heavy shock loads up to 400 per cent normal machine at the right rear. Water under high pressure is 
torque rating for intermittent service. pee from a pump driven by a 10 hp., 750 rpm. fully- 
“Cc . . -nclosed ac. motor. The first-mentioned gearmotor e 
Beyond these three general classifications, there is eT enh ta OF ee 
sat) ; jf : | | : a 5 hp., 1750 rpm. variable-speed splash-proof, 3.19:1 
still the type ol application that must be given special ratio units. Note that the upper gearmotor has its out- 
‘ . . - . a 
consideration because of the extremely high loads en- put shaft located below center, while the output shaft 
countered. For example, gearmotors for application to of the lower motor is located above center. 
runout tables where a high degree of ruggedness is 
required would come in this classification—also cer- 
tain types of machines equipped with flywheels where Where 
7 ‘ 1 te _ oe 
extremely high energy loads must be absorbed in a u Total running time a day 
slatteuliy suka “e ‘call ait eS l Total duration of overload a day 
relatively short time, Some typical gearmotor applica- Vv Percentage overload corresponding to u hr. on 
tions are given in Table II which should provide a chart (Fig. 1) 
' ; as r Yercentace overlo: mereancmeune aed Tio 
clue to the nature of those jobs requiring the more \ — overload corresponding to a period 
rugged gearmotor. —? 12 hr. a day on chart (Fig. 1) 
For those who are interested in more exact reducer Example: Motor rated 5 hp., 750 rpm. combined with gear 
. ° - ri - “eo -e —_ re rece ) ‘ > e ; > fare > 
ratings than can be obtained from Table I1, the follow- reducer. To reverse 20 times a minute for 12 
: oak \ ie lun: Vacelel: Gieaieed Cosei@vast hr. a day. Time of reversal—l sec. Maximum 
ing tormulae (trom the british Standard Specifications load developed by motor at reversal—15.7 hp. 
for Machine Cut Gears) are given: From formula (b) 
3 u 12 
(a) Overload combined with Intermittent Running U 20 x 1 x 60 x 12 4 hr. 
) J 
, Basic capacity Maximum Load 3600 
i Vv 0 
Loe fe u) cer yy V 15 
100 12 100 Basic capacity 15.7 13.65 
: ; ‘ 7 : fl + (x 2)1. G2 +35) 
(b) Overload combined with Continuous Running 
; ‘ Referring again to Table II, it must be remembered 
a Basic capacity = Maximum Load ee S ; , 
, that any such listing can only be considered as a guide. 
Ce eee ier The actual application with its specific duty cycle dic- 
100-12 100 tates the selection. It should also be borne in mind 
that gearmotors selected on this basis are such as to 
give reasonably trouble-free service. Very often other 
factors that reduce the normal life expectancy enter in 
: : ° : . . 
y and must be given full consideration. Factors such as 
; 


first cost, space limitations, when combined with an 
easy or regular duty cycle may permit “squeezing 
down” the size of reducer selected. Other times, cost 


occasioned by interruption of service or anticipated 
abuse of equipment would indicate an _ increased 
liberality of reducer selection. 

After selecting a gearmotor of the desired size, there 






HIS 714 hp. dc. gearmotor has been built 
into a 2-ton crane to provide hoist speeds 
ranging from 60 to 100 ft. a minute. 
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AGITATORS 


BLOWERS 

Centrifugal 
Lobe 

CAR DUMPERS 

CAR PULLERS 
CLAY WORKING MACHINERY 
Brick press 
Briquette machine 


Clay working machincry 
Pug mill 
CO! {PRESSORS 
Centrifugal | 
Lobe 
Reciprocating-Multi-Cylinder-Ade- 
quately flywheeled (within 3°7 
cyclic variation) 
Reciprocating-Single 





CONVEYORS 
(Uniformly loaded or fed) 
Apron 
Assembly 
Bele 
Flight 
Oven 
ocrew 

CONVEYORS 
(Heavy duty or dual 

uniformly fed 
Apror 
Assembly 
Belt 
Flight 
Oven 
Screw 
Reciprocating 
Shaker 

CRANES & HOISTS 

Main hoists—medium duty 

—heavy duty | 
Skip hoists 
Travel motion 
Trolley motion 


drive—not 


ELEVATORS 
Conveyor Type—same as conveyors 
Freight 
Passenger 
FANS 


Centrifugal 
Cooling towers 
Large (mine, etc 
Light small diameter 
HOISTS—See CRANES 
LAUNDRY WASHERS 
LAUNDRY TUMBLERS 
LINE SHAFTS 
Driving Processing equipment 
Other line shafts 
MACHINE TOOLS 
Punch press (gear connected to load) 
& shears 
Notching press (belt driven) 
Plate Planers 
Other machi 
Auxiliary dr 
etc.) 


ne tools—main drives 


ives (Feed-Traverse, 





8 to 
10 Hr 


Serv 





5 


Hr 


A B 
B K 
B c 
B G 
Cc 
Cc Cc 
B B 
B B 
A B 
B B 
B Cc 

Refer to 

Factory 

] 
| 

A | B 
A | B 
A B 
A B 
A B 
A | B 
B | B 
B | B 
B B 
B B 
B B 
B | B 
SG 
G&G 1 ¢& 
B B 
CS. ie 
B | B 
5, is 
B | B 
B | B 
Cc Cc 
A B 
B B 
B . 
A B 
B | B 
A B 
c C 
A B 
C Cc 
B B 


TYPICAL LARGE GEARMOTOR APPLICATIONS 


METAL MILLS 

Draw bench carriage & main 
drives 

ing Machines 

h, dryer & scrubber rolls 
reversing ) 

Slitters 

Small rolling mill drives 

Table Conveyors (non 

Table Conveyors (reversing 





reverse ) 


Wire drawing & flattening 
machines 


MILLS (ROTARY TYPE) 


| Ball 


Cement Kilns 
Dryers & Coolers 


| Hammer 


Kilns 

Pebble 

Rod 

Tumbling Barrels 
MIXERS 


| Concrete mixers—continuous 


| Constant « 


Concrete rt 





xers—intermitteot 





| Irregular density 


PAPER MILLS 
Agitators 
Bleacher 
Beater & pulper 
Calenders 
Conveyors 
Couch 
Cylinders 
Dryers 
Fele stretcher 
Jordans 
Presses 
Stock chests 
Suction roll 
Winders 

RUBBER INDUSTRY 
Mixer 
Rubber Calender 
Rubber mill 
Sheeter 
Tire Building 
Tire & tube press openers 
Tubers or strainers 
PUMPS 
Centrifugal—with surge tanks or 
equivalent 
Centrifugal—without surge tanks 
Gear and rotary—constant den- 
sity fluid 
Gear and rotary—variable density 
fluid 
Proportioning pumps 
Reciprocating—with open dis- 
charge 
Reciprocating—multi cylinder, 
double acting 
Reciprocating—single cylinder 


mixers) 


machines 


TEXTILE INDUSTRY 
Batchers 
Calenders 
Card Machine 


| Dry Cans 


Dyeing machinery 
Looms 


Mangles 
Nappers 
Soapers 


Spinner 


Bto | 24 
10 Hr.| Hr. 
oerv. | oerv 


Refer to 
Factory 
S. ££ < 
Cc C 
B B 
Refer to 
Factory 
c jc 
cic 
a e cS 
- B 
c ic 
B i € 
B | Cc 
Cc ¢ 
Cc Cc 
B | B 
Al —_~ 
A B 
B | B 
a ea 
~— | B 
— ¢ 
cae es 
—|{c 
EG 
— {ic 
— CG, 
— is 
1 Cc 
= Cc 
— S 
— C 
Cc Cc 
B i 
Cc ( 
& Cc 
B B 
A A 
B B 
B 
B B 
A B 
B B 
Bic 
| 
A | B 
B B 
Refer to 
Factory 
B B 
B | B 
B Tc 
B B 
B | B 
Refer to 
Factory 
B-5 B 
B iS 
» iS 
B | B 


WALL MOUNTING 
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PTIONAL gearmotor mountings (A). 
This design (B) permits optional 
shaft locations. 





still remains the problem of mounting it so as to obtain 
the maximum service. The principal factors to con- 
sider here are: (1) Accessibility for lubrication, (2) 
accessibility for servicing, (3) rigidity of mounting, (4) 
means of connecting load. 

One of the main elements in preserving long, con- 
tinuous operation of a gearmotor is adequate lubrica- 
tion. In the original selection of the gearmotor, the 
question of lubrication should be given major considera- 
tion. Is the location of the gearmotor such that proper 
and regular inspection of the lubricant can be made? 
If not, can the application be modified to permit more 
ready access to the gearmotor? If the latter course is 
impractical, then it becomes necessary to consult with 
the gearmotor supplier so that, together, there may be 
a means devised for properly getting lubricant to the 
necessary places. 

Recommended grades and viscosity of lubricating oils 
are always supplied by the gearmotor manufacturer. 
These lists are not always complete in that they do not 
cover every known make of gear lubricant. However, 
they are complete enough so that a definite indication of 
the proper type is clearly given, and any reputable oil 
concern can, by reference to such a list, supply an 
equivalent grade. The American Gear Manufacturers 
Association is attempting to improve the situation on 
suitable gear oils by inviting the various oil manu- 
facturers to submit specifications for approval. The 
association should be able to produce a better coverage 
of oils than any single company, handicapped as the 
latter may well be by having only a limited experience 
within a restricted territory. 

Very closely related to lubrication is the matter of 
the mounting for the gearmotor as well as the location 
of the output shaft position. All companies making 
gearmotors permit optional mounting positions. For 
example, standard horizontal units can be ceiling- 
mounted or side-wall mounted. Some may even per- 
mit vertical wall mounting of a reducer with feet. That 
is, the feet would be in a vertical plane with the out- 
put shaft or low speed shaft pointing upward or down- 
ward. 

As to the output shaft position, reducers can be 
purchased that permit optional location of the output 
shaft relative to the plane of the feet as well as the 
vertical centerline in the end view. This type of 
flexibility has many advantages in places where space 
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for a suitable mounting does not permit a more con- 
ventional arrangement. 

3oth in the case of optional mounting and optional 
shaft position, it is important to select a gearmotor best 
fitted to the conditions. The final arrangement should 
be specified to the gearmotor supplier so that any in- 
ternal modification needed for proper lubrication and 
oil gauging can be provided at the manufacturer’s 
plant before shipment is made. It is also important 
that any instructions on the proper lubrication of the 
unit which are received in the gearmotor crate be 
passed on to the individual who is responsible for the 
maintenance of such equipment. 

This word of caution may sound unnecessary, but 
too often the purchaser assumes that these internal 
adjustments are not needed or that the supplier fully 
understands the entire problem. 

A gearmotor, because of its compactness, is often 
deceiving to those who design its mounting. It is sug- 
gested that the engineer or draftsman designing the 
mounting of a gearmotor calculate, in each case, the 
amount of torque transmitted by the low speed shaft 
rather than base his judgment solely on the size of the 
gearmotor. ‘The results will be surprising and also 
gratifying. Surprising, because about 80 per cent of 
the time the torque-transmitting capacity of the gear 
unit will be underestimated, and gratifying because it 
will be realized how economical on space the equipment 
has become. The bedplate on which the gearmotor is 
mounted should be designed on the basis of the torque 
transmitted so that excessive weaving or deflection 
will be eliminated. An insufficiently rigid mounting 
adds stresses in the gear case around the bearings of 
the output shaft as well as the shaft itself, and trouble 
will surely result. 

Gearmotors are usually connected to the driven load 
by means of flexible couplings, chain drives, gear 
drives, or belt drives. In the case of the coupling 
drive, a final alignment check should be made before 
starting up the machine in order to insure no trouble 
from that source. Improperly aligned couplings are 
one of the principal sources of premature bearing and 
shaft failures. 

For gear, chain or belt drives, a check should be 
made to see that the overhung loads developed do not 
exceed those listed as the maximum permissible. These 
overhung load listings are based on either output shaft 





So 





HORSEPOWER 
mn worn oN @ wo 

















| a IDLE 
0 2 oS 6 8 10 12 14 
TIME IN MINUTES 


JANUARY 1942 


S 


HORSEPOWER 


re 
o 


10 






































160 | Li 
; ++tt tit +——+—+—+++ 4+ +, 5 5 44 +t tt 
40 To See ee ee ee! $+} 4 ; i 
et NL 
S ro} eee 
at | | | } 
wi a rrr 
& |00-— SS SSE ee ee SS SSS SS RSRSSeURee ee 
uw —T NT tt ttt th 
= 80}-+-}— {4 
e HIN eee 
% 60-447 
BU CE 


| 
—$+——+}$+-4, + + ++ ae TTT 


| 
j——— ++ 


‘ ——jp—p—t tp ttt i ‘ 
] mt 
20 -+—_+—+ im ee bp tt tty 


+—+—+- t + Jii di) +—+—_+_}_} 1 T+ Tae tt + tpit iii 
0 H+—-H +4} tt ks : it ae 
-10 Sasa ode Liti tit 
.001 01 12 4681 152 3 4 §6 78910 2 4 161820 2%4 
HOURS OVERLOAD APPLIED PER DAY OF 24 HOURS 
OURS of overload and percentage of overload 


charted. Permissible specification limits, all 
fall on or below the curve 




















or bearing loadings. Whichever of the two allowing 
the lowest load is the factor influencing the published 
amount. Usually the manufacturer also lists the maxi- 
mum thrust load permitted on the output shaft. 

It is, indeed, a pleasure to be able to report that 
standardization of gearmotor ratios is now an ac- 
complished fact. For too long a period there has been 
the excuse that various manufacturers listed different 
sets of ratios. If a certain make of gearmotor was 
selected for an application as being best, it may have 
developed that the gearing was selected at random from 
another catalog and did not fit in with the preferred 
maker’s listing. While it is true that the various list- 
ings in the past have been close enough to one another 
to permit changes being made without a major re- 
design, the nuisance value of these last-minute ad- 
justments has been great. 

Strict adherence to these new standards should be 
of much assistance to both the user and the supplier 
of gearmotors. The user reaps all the benefits attendant 
to working with an accepted standard. As these stand- 
ards become more firmly fixed in our industrial picture, 
there should be an improvement in the direction of 
better gearmotor delivery. The variety of gearing 
pieviously required to cover all listed and special 

(Continued on p. 100) 
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Camera-Size. Three-Way Receivers 


Climax Several Trends 


It took vastly more than mere reduc- 
tions in size of various component 
parts for the ubiquitous pocket radio 
receiver to become a practical, sus- 
tained-performance product. Ma- 
terials, tubes, speaker, batteries and 
virtually every circuit-essential part 
had to progress to the point of high 
efficiency in small space. Long the 
dream of the radio engineer, 1941 saw 
their full commercial acceptance. The 
engineering-design story of an out- 
standing job. 





LMOST from the beginning of radio broadcast- 
ing, the midget radio or pocket set fired the 
imagination of the earlier experimenter. Tech- 
nical magazines carried sketches of people with re- 
ceivers in their pockets, hats or belts. Descriptive 
articles were written on how to build crystal sets in 
match boxes, thimbles and walking canes. The prac- 
tical manufacturer, however, realized only too well the 
commercial impossibility of building an efficient port- 
able (utilizing the massive parts of that era) in any- 
thing smaller than a large, heavy suitcase and paid no 
attention to the imaginative hopes of those who foresaw 
the inevitable but who did not learn how it might 
be made to come about. 
It was not until the development of the low drain 
battery tubes, about 1935, that the idea of a portable 
set again came to the attention of the manufacturer. 
All types of large portable receivers appeared on the 
market. The early ones were of course crude and not 
very efficient but improvement was rapid. It was ap- 
parent in the early stages of this period that the logical 
type of portable would be one that was small enough to 
be unobtrusive and light enough to be carried com- 
fortably and when not in use, to appear as little like 
the old style radio as possible. 
Back in 1937 this company started the development 


en chassis development. Compact, reasonably 
accessible, well ventilated. Combination on-off 
switch and door catch mechanism, on the top front of the 
speaker. One of the potted-core transformers can be seen 
directly below. Power selector switch arm is directly 
behind the speaker. On left flange of chassis is the ter- 
minal strip for the extension loop. Gang condenser is to 
the left of center and output transformer in upper left. 


BY WM. J. SCHNELL 
CHIEF ENGINEER 
SENTINEL RADIO CORP 


of what was then termed a camera type receiver. The 
engineering department submitted various types and 
models, from a self-contained radio to a two-unit model 
with a separate container for the batteries. Due to the 
still large size of tubes, batteries, speakers, and other 
parts it was necessary to cut the number of tubes, 
eliminate the speaker in favor of a headphone and 
place the antenna on a shoulder strap. We did not feel 
that this was the type of radio that would attract the 
response of the public, and so refrained from putting 
it into production at that time. Instead, we decided to 
wait until a smaller type tube and battery could be 
developed. These small parts finally made their ap- 
pearance, 

Analyzing the problem, we decided the most im- 

portant features were as follows: 

Performance: Even though the size must be re- 
duced, neither sensitivity or power could be 
sacrificed to any appreciable degree. The re- 
ceiver must be comparable to an average large 
portable. 

Size, shape and weight: Must be as small as 
possible and the shape such that it would not 
be clumsy to carry or heavy enough to be 
uncomfortable. 

Appearance: Important to be pleasing to the eye 
and yet not too obviously a radio. 

Production: Layout of the chassis to be such 
that production and servicing would be fairly 
simple and inexpensive in spite of crowding. 
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SHIMMYING SAM 


We're afraid Shimmying Sam is losing his 
grip. 

For a fastening that can remain firm and sure 
over a lifetime of vibration .. . the Phillips 
Recessed Head Screw is the one the electrical 
industry is picking ... in increasing propor- 
tion. 

The Phillips Screw gets in there and holds. 
Long after a hard-to-turn slotted screw would 
have made the operator quit, the Phillips 


WHICH WOULD YOU HIRE FOR A STRONGER FASTENING? 





OR SURE- FOOTED | PHIL 


Screw is still easy to turn. Under conditions 
where a slotted screw might have split at the 
head, the Phillips Screw is still taking the driv- 
ing pressure. Where a slotted screw would be 
showing torn-up metal, the Phillips recess is 
intact and clean. 

And since Phillips Screws cost less to use 
(an average of 50% less), you can get this 
better fastening at a saving! Ask one of the firms 
listed below. 
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WOOD SCREWS’ e 


MACHINE SCREWS’ e 
SPECIAL THREAD-CUTTING SCREWS » 


SHEET METAL SCREWS e STOVE BOLTS 


SCREWS WITH LOCK WASHERS 


U.S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840: 2,082,085; 


2,084,078; 2,084,079; 2,090,338. 


Other Domestic and Foreign Patents Allowed and Pending. 


Order stronger, cost-cutting Phillips from any of these sources 


American Screw Co., Providence, R. |. 

The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, Ill. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
International Screw Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 


New England Screw Co., Keene, N.H. 

The Charles Parker Co., Meriden, Conn. 

Parker-Kalon Corp., New York, N.Y. 

Pawtucket Screw Co., Pawtucket, R.1. 

Pheoll Manufacturing Co., Chicago, Ill. 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterbury, Conn. 

Shakeproof Inc., Chicago, Ill. 


The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 


Whitney Screw Corp., Nashua, N.H. 








(CSP LETED engineering design (A) in closed posi- 


tion. Dual on-off switch and door catch to the left. 
Lock that holds the two halves of the case together can be 
seen below the handle with three ventilating slots on each 
side. Open (B) wich external loop in position. Tip jacks 
make contact through two holes in the top of the case. 
Here may be seen also the power selector switch (at the 
right hand edge of the control panel). Station selector 
control is at the top; volume control at the bottom 


Customer servicing: Batteries must be placed in 
such a location that the user could replace them 
simply and without the use of tools. 

As the sensitivity of a superheterodyne is dependent 
on the efficiency of its intermediate frequency amplifier, 
the first design work was started on that circuit. The 
usual type of i. f. transformer in a shield can was 
naturally too large to fit in a small chassis and due to 
the crowded conditions it was impossible to eliminate 
the cans without introducing regenerative feedback. 
To reduce the size of the cans to a size small enough 
would cut the gain and selectivity of the unit to a point 
where it would not be usable. 

The answer then was the development of a new type 
of 1. f. transformer known as the potted-core or en- 
closed core type. This type has the coil completely 
enclosed in a powdered iron shell giving it the ad- 
vantage of a very limited radiated field without loss 
of efficiency and a size no larger than single old style 
coil. These potted-core coils are mounted in a group 
of two whose coupling is held to the proper point, to 
a double trimmer condenser thus constituting a very 
small self-contained intermediate frequency transformer. 
The sensitivity and selectivity of the completed i. f. 
system was as good as any single stage i. f. system of 
the larger portables. 

The next step was the selection of a small speaker 
for size only as the final response desired could not 
be determined until tried in a final cabinet. The 3%- 
in. permanent magnet speaker seemed to be the most 
logical from a standpoint of both size and performance. 

A tentative layout was then made to determine the 
approximate size necessary in a cabinet to house it. 
The approximate location of the controls and speaker 


76 


were noted and the information turned over to a com- 
petent cabinet designer. The various case designs sub- 
mitted were built up out of wood and examined from 
every angle and viewpoint to select the most desirable. 
After a choice had been made it was possible to start 
the final layout of the chassis. From the photograph 
can be seen the general layout and compactness of the 
unit. 

A loop antenna was designed to be an integral part 
of the door. It is of a spiral type of the largest size 
wire possible clamped between two molded plastic 
sheets; the whole unit covered with simulated leather. 
This leather covering introduced a new problem, that 
of a cement or glue that would dry in a short time and 
contained no substance that could affect the “Q” of 
the loop. Connections are made to the chassis through 
the hinges. 

When the final case and chassis were completed a 
group of speakers with various cone responses were 
obtained. These were mounted in the cases and com- 
pared on all types of radio programs to choose the best 
for that particular case cavity. 

This first model portable was a battery only operated 
receiver. It was in production only a short time when 
it became apparent that the ultimate personal receiver 
would have to have other desirable features. These were 
ac-de. operations in addition to battery operation and 
an extension loop aerial that could be mounted on a 
window when the receiver was used in an automobile, 
train, or aeroplane. 

The use of ac.-dc. power meant the introduction of 
new problems. They were the use of a more compact 
design for the chassis, a switching system so that the 
user could select the desired type of service, and ven- 
tilation to take care of the high temperature of the 
rectifier tube and voltage dropping resistors. The 
cabinet had to be re-designed somewhat to afford ven- 
tilating holes in inconspicuous places and an opening 
made for the arm that controls the power selector 
switch. A new plastic material had to be used that 
would stand the additional heat without warping. 

The chassis had to be completely re-designed to take 
the additional large rectifier tube and other additional 
parts. With the exception of a smaller gang, electro- 
lytic condenser, rectifier tube, resistors, changeover 
switch, etc., the basic receiver remained the same. 


PEN posi- 

tion, ‘*B’’ 
battery is di- 
rectly at the 
bottom with 
two “A’’ cells 

above it. 
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Designing Molded Plastics Parts: INSERTS 


from the engineering files of One Plastics Avenue 





\\ 
\ 
\ - 


To incorporate inserts in molded plastics parts edges. (5) Placement of inserts should be at right 
the following general factors should be considered: angles to parting lines. (6) Knurl, punch or groove 
(1) Avoid use of delicate inserts for compression inserts for g00d anchorage. (7) Where metal inserts 

type molds. (2) Use simple shaped inserts, are used as electrical contacts, provide proper 
preferably round, for easy cleaning. (3) Minimum air gaps at point of arcing to avoid burning or 
amount of plastics around insert: 3/32 in. for 4 carbonization of plastics. (8) If possible, 

: in. insert; 14 in. for 14 in. insert; 14 in. forinserts avoid using inserts for injection molded 
over 14 in. (4) Keep inserts from corners and thermoplastics. 


< ROD AND WIRE INSERTS 


The best general length to diameter 
ratio is 2 to 1 wherever practicable. For 
compression molded parts the maximum 
ratio of length to diameter of rigid 
inserts should be 4 to 1 if one end is 
supported, 8 to 1 if both ends are sup- 
ported. 





THREADED INSERTS > 


The preferred ratio of length to 
diameter for all threaded inserts is 
2 to 1. Always use a coarse knurl 
for rag compounds, and as coarse as 
possible for other compounds. 
Where heavy loads are encoun- 
| tered design insert to carry the 
stress; do not put load on plas- 
tics part. Female inserts are generally 
retapped after molding. Length of 
thread should be kept to minimum 
and projecting end of insert 
* should be smooth, round and free 
from knurl. 





TYPICAL APPLICATION Typical of molded parts incor- 
porating inserts is this electrical switch section which has five 
separate inserts including each of the major types—rod, 
threaded and stamped. 


. 





ADDITIONAL FACTS General Electric has 14 stand- 

ard female inserts. Inserts of Mycalex, porcelain, woven 
4 SPUN-OVER INSERTS wire mesh, laminated phenolic material, woven glass, 
etc., can be molded in plastics parts. Because of current 
shortages metal inserts should be used only when essential 
to part. G.E.'s consulting engineering service will advise 
you on best methods of design. 


For anchorage, dimensions, materials, 
same rules apply as to threaded inserts. 
This is a good method of assembling 
contact strips, washers, etc., on the molded 


part. ONE PLASTICS AVENUE at Pittsfield, Massachusetts, is 
the headquarters for five plants of the Plastics Department 
of General Electric Company. It signifies the location of 
complete plastics facilities for development, material 
manufacture, designing, engineering, moldmaking, mold- 
ing and laminating. 





STAMPED OR PUNCHED > 
INSERTS 


Avoid delicate or unsupported pro- 
© jections in compound. For rag or 
, fabric compound use rigid inserts 
whenever possible. Good anchorage 
is important. Laminated metal in- 
serts may be molded. 


REPRINTS of this advertisement may be obtained by writ- 
ing Section E-1, General Electric Plastics Department, 
Pittsfield, Mass. 








The power switch changed the filaments from series 
operation on ac.-de. to parallel operation on battery and 
opened the battery connections in the ac.-de. position. 
The battery complement consists of a single 67% volt 
miniature “B” battery of about 50 hr. life and two No. 
2 flashlight cells good for approximately 20 hr. 

‘he case is made up of two halves hinged at the bot- 
tom and with a slide catch at the top. To change 


batteries it 1s only necessary to slide the catch, spread 
the two halves, lift out the used batteries, and insert the 


new ones. As shown in an accompanying illustration, 
the “B” battery is directly at the bottom with the two 
‘A” cells above it. The two spring contacts holding 
the “A” cells can be rotated aside when replacing bat- 


teries. The ease of replacement can be readily seen. 
Removing the four tri-mount studs (two can be seen) 
holding the chassis bottom shield to chassis reveals 
the wiring and allows easy servicing. 


Located on the top directly back of the handle are 





two tip jacks for tl 
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i external loop. Th 


S loop consists 
ot a circle of app. 10 In. diam. with a cable about 3 
long all sewn into one continuous simulated leather 


strap with tip jacks at its free end. A rubber suction 
cup is fastened to the top of the circle and is used to 


mount the loop to the window of a car or train. By 


\ 


using a circular loop without center bracing, the vision 


through the window is not blocked which has been the 
main disadvantage of all previous extension loops. 
The whole external loop can be folded small et 


] 
jougn 
1 


to be carried in a coat pocket. When the external loop 


UNDAMENTAL circuit (A) and chassis (B) arrange- 
ments for Sentinels’ 247 P, 3-way portable. Note full 
complement of essential circuit elements and liberal space 
factors for small size components. In both A & B the 
numbered references are as shown at the right. 
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SOMETHING to enable all wage 


earners to participate in financing for Peace 


| through Victory; 


VOLUNTARY DEFENSE SAVINGS 
PAY ROLL ALLOTMENT PLAN | | 


See P. 113 of this issue. 1] 
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is plugged into the receiver, the loop in the door of 


the case 1s automatically disconnected. 

A metal plug with a leather die covers up a hole in 
the back through which the line cord is passed. To 
operate on ac.-dce. it is only necessary to remove the 
plug, insert one end of a special line cord into the ex- 
posed hole and the other into a wall outlet. The line 
cord was made a separate unit so as to keep down the 
size of the receiver by eliminating the necessity for 
storage space. The “off” and “on” switch located on 
the left side of the case serves also as the catch for the 
door. Two strong springs keep the door in an open 
position and it is impossible to keep it closed unless 
the power switch is in the “off” position. 

The receiver is supplied in various two tone color 
combinations of plastic case and harmonizing leather- 
ette. The whole receiver with batteries and full equip- 
ment weighs only 5% Ib. and is but 834 in. high, 4% 
in. wide and 4 in. deep. 


1—Loop antenna assembly in lid cover 
2—First if. transformer 
3—Second if. transformer 
4—Oscillator 
5—2-gang tuning condenser 
6—Tub., dry, 40-40 mfd. 150 v. cond. 
7—Tub., dry, 90 mfd. 10 v. cond 
8, 9, 10, 11—Tub. 0.1 mfd. 120 v. cond. 
12, 13—Tub. 0.01 mfd. 120 v. cond. 
14—Tub. 0.001 mfd. 120 v. cond. 
15—Tub. 0.05 mfd. 200 v. cond. 
16—Tub. 0.01 mfd. 200 v. cond. 
17—Tub. 0.1 mfd. 120 v. cond 
18—Tub. 0.005 mfd. 400 v. cond. 

PM. DYNAMIC 19—Tub. 0.05 mfd. 400 v. cond 

SPEAKER 20, 21—Mica 0.00025 mfd. cond. 

3'% IN. DIAM 22—Mica 0.0001 mfd. cond. 
j Arr 23—Mica 0.000275 mfd. cond 

= 24—Carbon 10 meg., 14 watt Res. 
ab) 25—Carbon 4 meg., 14 watt Res. 

26, 27—Carbon, 4 meg., 14 watt Res. 
28—Carbon, 3 meg., 14 watt Res. 
29—Carbon, 1 meg., 4g watt Res. 
30, 31—Carbon, 75,000 ohm, 14 watt Res. 
32—Carbon, 25,000 ohm, }4 watt Res. 
aoe (00 YA | 33—Carbon, 10,000 ohm, 14 watt Res. 
B+ 'B BATTERY 34—Carbon, 800 ohm, 4 watt Res. 


a 35—Carbon, 600 ohm, 14 watt Res. 


36—Carbon, 1,000 ohm, 14 watt Res. 
37—Wire wound, 1,220 and 1;400 ohm Res. 
39—Wire wound, 1,400 ohm Res. 

40—Line cord assembly, Res. 

41—Speaker 

42—Changeover switch 

44—Output transformer 

45—Volume control 
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JOHNSON BRONZE COMPANY 


C/feeve BEARING HEADQUARTER 
570 SOUTH MILL STREET - NEW CASTLE. PA. 











Over 2VO0 Stock Sizes 


You can eliminate considerable delay in se- 
curing bearings . . . if you will specify Johnson 
LEDALOYL .. . the newest development in 
powder metallurgy. At the present time, we have 
tool and die equipment for more than 2000 in- 
dividual sizes of straight, flanged and spherical 
or self-aligning bearings. By designing to these 
sizes for new equipment . . . and substituting 
LEDALOYL for your present sizes . . . you can 
save considerable time in delivery. 

Competitive tests, in practically every type of 
industry, have definitely proven the superiority 
of Johnson LEDALOYL. Our exclusive process 
of PRE-ALLOYING the basic materials provides 
bearing qualities not obtainable by any other 
method. Chief of these are uniform structure... 
uniform strength . . . dependable lubrication 
. . . the addition of LEAD as an integral part. A 
new catalogue, listing and describing all stock 
sizes together with considerable technical data is 
now ready for you. Write for your copy today. 





SELF LUBRICATING BEARINGS 


=. 


ELECTRICAL 
MECHANICAL 





TEMPERATURE COMPENSATING CAPACITORS. Ob- 
tainable in any temperature coefficient from —0.005 per centto 
+ 0.005 per cent deg. 
C. over a temperature 
range between—40 deg. 
C. to + 70 deg. C. 
Can be used to correct 
the normally positive 
temperature coefficient 
of inductances for the 
maintenance of con- 
stant resonant fre- 
quency of tuned cir- 
cuits independent of 
temperature.. By the 
use of compensating 
capacitors it is possi- 
ble to obtain oscillator 
frequency stability 
comparable to that ob- 
tained with quartz 
crystals. Available in 
limited range of ca- 
pacities and voltage 
ratings. Aerovox Corp., New Bedford, Mass. 


CENTRIFUGAL CLUTCH. Heavy liquid with which the 
clutch elements are filled and which remains in the cavity, the 
outlet valve being per- 
manently plugged with 
a pipe cap, is used as an 
inflating medium on this 
clutch. This liquid has a 
specific gravity of nearly 
2 and in combination 
with the lead plates 
provided below the as- 
bestos friction liners, is 
able to exert a consider- 
able outward pressure 
owing to centrifugal 
force. This pressure is 
utilized to engage the 
outer friction surface 
with the surrounding 
drum and may be varied 
by selecting different 
weights in order to pro- 
vide the desired speed. 
Represents an extremely 
simple, non-metallic 
driving connection which 
works entirely automatically and has all the advantages of a 
flexible coupling. Fawick Airflex Co., Akron, Ohio. 


PANEL MOUNTING ACTUATOR. Designed for panel 
mounting and primarily for aircraft, this actuator fits in many 
applications because of the sturdiness of the 
assembly as well as the protection it gives the 
small-travel switch unit. The location of the 
point of operation of the switch can be 
changed through adjusting the panel mount- 
ing. Three hexagonal nuts used on the panel 
mounting bushing provide the mounting 
means. The two nuts are used to position the 
switch on the panel or strut on which it is 
mounted and the third nut locks the assembly 
in place. Can be mounted in holes 15/32 in. 
diameter on panels up to 13¢ in. thick. Avail- 
able with different lengths of plungers. 
M-2 allows )% in. overtravel short bushing; 
M-7, 34 in. overtravel; M-27, % in., both 
long bushings. Micro Switch Corp., Free- 
port, Ill. 
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PARTS, EQUIPMENT 


FLEXIBLE TRANSPARENT TUBING. Replacing metallic 
tubing of formerly specified nickel, stainless steel, copper and 
ceramics, this semi- 
transparent, flexible 
plastic tubing is 
tough, chemically re- 
sistant, and may be 
widely used to meet 
high temperature as 
well as very high 
pressures. Resistant 
to moisture, brines, 
solvents, acids and 
alkalies. Can be used 
for short periods of 
time at temperatures 
of 250 to 275 deg. F., 
although its strength 
and resistance are 
somewhat reduced at 
these elevated tem- 
peratures. Sizes: 1¢ 
in. to 5/16 in. outside 
diameter with wall 
thicknesses varying 
from 0.030 to 0.062 
in. Dow Chemical Co., 


Midland, Michigan. 


CONTROLLED INFRA-RED LAMP. Designed and con- 
structed to make possible and practicable 100 per cent of heating 
efficiency. “‘Spilled rays” are 
put to work for heating even 
when present reflector equip- 
ment is utilized. Ring lining 
of pure silver sealed inside 
the bulb at a point just below 
the focal poimt of the fila- 
ment, leaves a clear spot 
through which heat beams 
are projected from the fila- 
ment directly to the heating 
area without spill or loss. 
The remaining heat rays are 
gathered into the control 
area of the reflector by the 
silver ring lining and projected down to the heating area. 
Mechanical strap-in base made heat-proof to keep the base from 
loosening up under the terrific heat developed. Available in 
the 250 watt size, tungsten filament only, will fit the standard 
Edison screw socket, with average burning life of 5,000 hr. 
Wabash Appliance Corp., 331 Carroll St., Brooklyn, N. Y. 


FLUORESCENT LAMP RESISTOR. For use with six watt 
T-5 fluorescent lamps on either ac. or dc. with a manual momen- 
tary contact starting switch. In operating the lamps on 120 








volt circuits these resistors eliminate the need of an auxiliary. 
Measures approximately 134 in. x 614 in. overall and can be 
mounted in any standard fixture or wiring trough. Insulated 
for 15 kv. to ground. Ward Leonard Electric Co., 31 South 
St., Mt. Vernon, N. Y. 
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140 PAGE FASTENING DATA BOOK 


Tells how Shakeproof Prod- 
ucts speed up pro- 
duction! 


Contains special section 
on Government 





approvals! 
Gives full dimensional data 
on all Shakeproof 
fastenings! 
JUST OFF THE PRESS... 
wvipredection of lntriectey SEND FOR YOUR COPY TODAY! 
precision stampings! The new Shakeproof Catalog is now ready for distribution to 
design engineers, purchasing executives and production men. 
It presents the complete line of Shakeproof fastenings and 
other important products with full explanation of types and 
COMPLETE INFORMATION ON ALL sizes offered and detailed engineering data. Every metal 
SHAKEPROOF PRODUCTS INCLUDING: product manufacturer should keep a copy handy for it is an 
SEMS Fastener Units Lock Washers Locking and Plain Terminals outstanding reference book which will help solve many impor- 
Thread-Cutting Screws _ Locking Screws _ Spring Washers . Radio and tant production problems and point the way to faster assembly 
Instrument Gears _ Engineered Shakeproof Parts . Special Stampings operations. Send the coupon below for your copy today! 


2501 North Keeler Ave., Chicago, Ill. 
Please forward my copy of your new Shakeproof Catalog No. 42! 


y 
Jal ahs is 22 i 3 Pins. a Be 


i of Shakeproof Products Manufactured by (Please Print) 
ILLINOIS TOOL WORKS 
2501 North Keeler Avenue Chicago, IIMinois 


Plants at Chicago and Elgin, Illinois 

in Canada: Canada Uilinois Teols, Ltd., Terento, Ontarie 
Foreign Licensees: Barber & Colman, Ltd., Brooklands, Manchester, Engiand 
Carr Fastener Co. of Australia, Ltd., Reyal Park, Seuth Australia 
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a Reputation 





HOSE boxes—thousands and tens of 

thousands of them filled with tracing 
cloth and emptied foot by foot and yard 
by yard onto the drafting room tables, 
meeting the test of actual use—form the 
foundation of Micro-Weave reputation. 
Not claims, not theory, but actual per- 
formance has established a _ factual 
record. It means something when a 
product, in the experimental laboratory 
stage a little more than four years ago, 
can go into a competitive market and 
on its merits establish itself beyond 
question or argument. Micro-Weave has 
a reputation earned the hard way—it 
has thousands of users who specify and 
buy it—because they were willing to 
try it and, having tried it, found it good. 


Ask your dealer or write 
us for free test samples. 


The Holliston Mills, Inc., Norwood, Mass. 


BOSTON NEW YORK PHILADELPHIA 
CHICAGO ST. LOUIS RICHMOND 








OVERTRAVEL TYPE SWITCH. Overtravel of at least 1/16 
in. is provided through the amount of this used for actuation 
remains at 0.0001 in. 
as in the standard 
pin plunger type. 
Other features are 
similar to the pin 
plunger type switch, 
including the princi- 
ple of the rolling 
spring. Provides high 
operating frequency 
and high contact 
pressure. Specifica- 
tions are as follows: 
10 amp. 115 volt ac., 
maximum wattage 
1000; 5 amp. 250 volt 
ac., maximum wattage 1000; 3 amp. 450 volt ac., maximum 
wattage 1000; pressure—3 oz. to 14 0z.; weight—approx. 1 oz.; 
size—1 15/16 in. x 11/16 in. x 27/32 in.; large shank on button 
for added strength. Acro Electric Co., 3167 Fulton Road, 
Cleveland, Ohio. 





ELECTRO PLATING VOLTAGE REGULATOR. Manually 
operated and especially designed to provide a convenient and 
simple means for ad- 
justing the voltage 
output of each indivi- 
dual or bank of recti- 
fiers. Voltage regu- 
lator has 64 steps of 
adjustment, giving a 
voltage range from 
maximum down to 
one volt. The coarse 
control covers. the 
full range in eight 
steps while the fine 
control provides eight 
steps for each step of 
the coarse control. 
The regulator pro- 
vides a_ start-stop 
station permitting re- 
mote control forstart- 
ing and stopping the 
rectifier. Two accu- 
rate, easily read me- 
ters, sealed to protect 
against moisture and dust are incorporated in the front of the 
unit. Elimination of no-load losses is possible due to the fact 
that the operator can shut down the rectifier whenever a tank 
is not in use. Benwood Linze Co., 1807 Locust St., St. Louis, Mo. 


SMALL-ANGLE MERCURY SWITCH. Simple metallic 
cartridge in two parts, sealed together and pressed into a tube 
of insulating material, 
then sealed again with 
lead wire, soldered direct 
to the metallic cartridge. 
The latter is filled with 
inert gas under pressure. 
The cartridge contains 
an adequate supply of 
mercury to insure a 
good contact to make 
and break with a mini- 
mum degree of tip. 
Having the features of a 
glass mercury switch, it 
is designed for use in 
timing equipment but 
is applicable elsewhere. 
Bacon Electric Timer 
Corp., 4513 Brooklyn 
Ave., Cleveland, Ohio. 





OPEN TANK METAL CLEANER. Available as a concen- 
trate which may be diluted as required and offered as a substitute 
for trichlorethylene, vapor phase processing, this new grease 
digestant offers long life and low cost in cold emulsion cleaning 
work. Curran Corporation, Malden, Mass. 


HIGH-GAIN ANTENNA. Permits the use of shorter or 
lower antenna without loss of operation efficiency and makes 
for greater efliciency, when specified in place of conventional 
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BETTER Sons FOR THE COBRAS 


| ... Lhey weigh less, 


hear better— 


a thanks to LUSTRON! 





c. Picture an R. A. F. squadron of American-built Bell-Aira- 
cobras on the prowl. One minute they're sweeping through 


: sub-zero temperatures at 20,000 feet...the next they may 
n be diving at 400 miles an hour to strafe ground objectives 
‘ from a bare 20 feet. Over their radios crackle orders, warn- 
zo ings, calls for help, welding the separate planes and pilots 
it into a single, deadly fighting team. 

it That’s the kind of punishment an Airacobra’s slim metal 
: radio mast and its sturdy base of molded Lustron, Monsanto's 
“7 polystyrene must take. That’s how important these 14 ounces 
Pp of plastic are to the life and success of an Airacobra squadron. 
t. Thanks to the excellent electrical properties of Lustron, 
he these antenna bases have helped reduce static and improve 
i reception. Skillful design and the inherent lightness of 
ct Lustron have made it possible to cut weight without sacrifice 
= of strength. Thus the ’cobra’s ears weigh less, hear better! 

nk 


For this excellent use of plastics in the cause of freedom, 
the Bell Aircraft Company and the Erie Resistor Cor- 
poration, molders of the antenna bases, were given a top 
+ award in the Sixth Annual Modern Plastics Competition. . . 
But here’s an even more telling tribute to the progress of 
American electrical manufacturers in the use of plastics: 
radio equipment salvaged from some of the most recent 
Messerschmitts has a relatively low range, weighs twice as 
much as American equipment—because the German sets 
still make extensive use of ceramic insulation instead of 
plastics! MONSANTO CHEMICAL COMPANY, Plastics Division, 
Springfield, Massachusetts. 


O. 


© 
The Family of Six Monsanto Plastics 
(Trade names designate Monsanto’s exclusive 
formulations of these basic plastic materials) 
en- 7 LUSTRON (polystyrene) - OPALON (cast phenolic resin) 


ute FIBESTOS (cellulose acetate) - NITRON (cellulose nitrate) 


ose r SAFLEX (vinyl acetal) - RESINOX (phenolic compounds) cr C S 
ing Sheets - Rods +- Tubes « Molding Compounds + Castings 


Vuepak Rigid Transparent Packaging Materials 


SERVING INDUSTRY...WHICH SERVES MANKIND 


or 
kes 
mal 
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Certainly, there's a 
POWERSTAT 


VARIABLE TRANSFORMER 
YOU G. Cc. mower 


If defense equipment 

or its manufacture are 
bringing you new re- 
quirements in control of 
AC voltage and power,— 


investigate the use of 


variable transformers. 





TYPES AVAILABLE 


@ in Capacities up to 75 KVA | 


@ single or three phase 


efor 115, 230, or 440-volt 
circuits 


@ manual operation or motor 
drive for remote control 
applications 





@ air-cooled and oil-cooled 


e full-voltage-range or limit- 
ed-voltage-range 


AC Control Applications 
@ Processing Equipment 


e Electronic Devices 





@ Electric Furnaces 
e@ Laboratory Testing 


.\ @ Lighting 


Send for 
BULLETIN 149ME 





SUPERIOR ELECTRIC CO. 


84 HARRISON ST., BRISTOL, CONN. 
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POWERSTATS—the quality | 


types of same height and length. Tuning coil assembly provides 
an accurate means of matching the transmitter to the antenna 
at the operating frequency. This resonant antenna tends to 
eliminate extensive power losses which may occur through 
application of “loading” introduced within the transmitter 
itself to compensate for lack of length of antenna. Jefferson- 
Travis Radio Mfg. Corp., 380 Second Ave., New York, N. Y. 


IMPULSE-SEQUENCE CYCLE CONTROLLER. Designed 
for controlling industrial processes where a number of factors 
must be accurately 
controlled accord- 
ing to a fixed time 
program. In oper- 
ation, thiscontroller 
actuates or engages, 
at exactly the cor- 
rect time in each 
cycle, the necessary 
mechanical, electri- 
cal, or pneumatic 
devices for automa- 
tically carrying out 
the intended sched- 
ule. An outstanding 
feature is that time measurement and pilot valve operation are 
handled separately. This eliminates the necessity of the timing 
apparatus doing work and makes possible the use of a large 
timing disc, having a scale 25 in. long. Bristol Co., Bridge & 
Naugatuck Sts., Waterbury, Conn. 





VARNISHED GLASS SLEEVING. Processed with a natural 
oil base varnish, the immediate result of which, according to 
exhaustive compara- 
tive tests, is greatly en- 
hanced dielectric val- 
ues, this glass braid 
sleeving offers better 
service values. Ma- 
terial and fabricating 
process result in a 
highly flexible sleeving, 
the stretch factor for 
which is reduced to a 
practical minimum, insuring greater stability and more perma- 
nent values under the various applications involving bending at 
acute angles. In this sleeving, objectionable circumferential 
wrinkles and gaps are eliminated. Made in two grades, all 
standard diameters. William Brand & Co., 276 Fourth Ave., 
New York, N. Y. 





MOTOR INSULATION. Synthetic insulation offers high 
resistance to abrasion and cracking with good dielectric strength 
and is not adversely affected by moisture, temperature, pressure 
or chemical action. Space savings of 10 to 15 per cent are 
foreseen over conventional magnet wire insulation with corres- 
ponding savings in metals. Particularly applicable to motors 
for small power tools, fans, vacuum cleaners, refrigerators, 
food mixtures and other household industrial appliances. E. I. 
du Pont de Nemours & Co., Wilmington, Del. 


SEALED VOLTMETER MULTIPLIERS. Two types of 
precision voltmeter resistors, designed for dependable perfor- 
mance under severely 
humid conditions. Her- 
metically sealed and 
encased in a_ glazed 
ceramic tube, they are 
watertight and unaffec- 
ted by salt immersion 
tests. In addition, they 
are exceptionally rug- 
ged, and meet all di- 
mensional require- 
ments of existing government specifications. Available in 
resistance ranges of 3.5, 4.0,4.5 and 5.0 megohms with corres- 
ponding voltage ratings of 3.5 5, 4.0, 4.5 and 5.0 kv. respectively; 
or in the shorter type in ranges of 1.0, 1.5, 2.0, 2.5 and 3.0 
megohms, with voltages of 1.0, 1.5, 2.0, 2.5, ant 3.0 respectively. 
International Resistance Co., 401 Broad St., Philadelphia, Pa. 





i 


FINE ADJUSTMENT RHEOSTATS. To enable any value 
of current or voltage to be set as closely as possible within the 
controlling range of the rheostat. The degree of resulting 

variation depends upon the ohmic value of this one turn of the 
winding in relation to the ohmic value of the whole circuit. 
As more resistance of the rheostat is placed in the circuit, the 
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POWER STATION 
INSTALLATIONS 








LAVA IN 
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— N owners is dependable 
service of greater impor- 
tance than in power sta- 
tion equipment. Failure of a single component 
may cause interruptions over wide areas. 


Certain larger sizes of the well-known current- 
limiting resistors made by Schweitzer and 
Conrad, Inc., have cores made of Lava for 
supporting the resistance wire. This insulat- 
ing material, which has proved its value for 
over fifty years, has been chosen in this mod- 
ern equipment because no other insulating 












material provides the necessary heat-resisting 
qualities required in the special units for 
high-capacity applications. 


Lava combines this valuable property with 
high electrical resistance at room and ele- 
vated’ temperatures. 


The manufacturing cost of Lava is reasonable, 
both in small and production quantities. 


Mechanical and electrical properties of Lava 
are well defined and engineering data will be 
gladly sent on request. 


GG FROM CERAMIC HEADOQUARTES 


f the | AMERICAN LAVA CORPORATION * CHATTANOOGA * TENNESSEE 


a CHICAGO +» CLEVELAND +» NEW YORK « ST LOUIS « LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA + WASHINGTON, D C 
. e 
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BRIDGEPORT 
NEW PHOSPHOR BRONZE 


FOR SWITCH CONTACTS. 


IN RADIO-TUNING ASSEMBLY 





Tough, lively, fatigue-and-corrosion resistant... 
notably uniform and “workable” for smooth, economi- 
cal production... Bridgeport New Phosphor Bronze 
provides the finest in spring metal qualities for the 
finest in spring metal parts. From the weighing of 
the mixture to the fabricating of the finished sheet, 
strip, or wire, every step in the production of Bridgeport 
New Phosphor Bronze is carefully laboratory -con- 


trolled for quality. 


Manufacturers who are looking ahead will find in 
Bridgeport New Phosphor Bronze the “incentive” for 
important new product developments and improve- 
ments. The broad metallurgical knowledge and prac- 
tical experience of Bridgeport’s laboratory and engi- 


neering staffs are ready to assist you. 


NOTE: All deliveries of materials are subject to the 
rules and regulations of the Office of Production 


Management, Division of Priorities. 


In recognition of the Company's outstanding produc- 
tion for Naval Ordnance, Bridgeport Brass Company 
has been awarded the Navy Ordnance Flag with 
“E” Pennant. 











finer the adjustment of the current becomes, and vice versa. 
Two windings are arranged on the same tube. The wire of 
the winding fer fine adjustment has about 5 times the cross 
section area of the main winding, serving for coarse adjustment. 
Through this method each turn of the coarse adjustment is 
divided into approximately 5 equal steps at the fine adjustment. 
A feature simplifying operation. Rex Rheostat Co., 3 Foxhurst 
Rd., Baldwin, L. I. 


REVERSING DRUM CONTROLLER. Improved plastic 
incorporated within the reversing drum controller design offers 
improved characteris- 
tics to withstand very 
severe arcing on revers- 
ing or plugging service. 
Removable arc barriers 
below stationary con- 
tact board—complete- 
ly isolating the three 
phase contactors. The 
“twin breaks” contacts 
halve the arc voltage 
greatly increasing life 
of contact. To assure 
clean contacts at all 
times the controller has 
non-stubbing contacts 
with wiping action and 
spring follow-up. 
Heavy duty bearings 
in each end of drum 
enable controller to 
stand up under the 
toughest operating 
conditions. Cutler- 
Hammer, Inc., 315 N. 12 St., Milwaukee, Wis. 





SOLDERING KIT. “A complete soldering kit in a nutshell” 
this unit contains the correct amount of 50-50 solder and flux 
hermetically sealed within a waterproof heat-generating outer 
shell. The final soldered electrical connection may be obtained 
by pushing the wire splice into the unit and touching a lighted 
match to it. This ignites the inner shell and produces the proper 
temperature to flow the solder into the splice. Simple, fast 
clean without waiting for soldering iron or torch to heat up. 
Jiggers Inc., 215 West Illinois St., Chicago, Tl. 


MINIATURE CERAMIC BUSHINGS. Suitable for integra- 
tion within transformers, condensers, and similar product parts 
in the radio and 
electrical industries, 
these bushings are 
provided with hard 
copper tinned termi- 
nals and_nickel- 
plated copper flanges. 
Flanges may be spun 
or eyeleted into 1/16 
in. or thinner metal 
panels and_ cases. 
Terminals are slotted 
to accommodate 
leads, or leads may be 
soldered into center 
eyelets of terminals. 
Supplied in two ter- 
minal lengths and 
two insulator lengths 
making a total of four combinations. TIsolantite, Inc., 233 
Broadway, New York, N. Y. 


SYNTHETIC SPONGE RUBBER. To meet the requirements 
of product applications where oil, grease or other solvents detri- 
mental to natural rubber are present. A synthetic sponge rubber 
offers needed properties of that nature as well as a resistance to 
high temperature. B. F. Goodrich Company, Akron, Ohio. 


DOUBLE-DUTY PROTECTOR PLUG. Provides individual 
protection to electrical appliances, power tools, and fractional 
motor driven devices 
at a low cost. After 
each overload and con- 
sequent breaking of 
the circuit, this plug 
is reset for continued 
protection by raising 
and then lowering the 
reset lever. Available 
in 3-4-5-6 ampere ra- 
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FORMEX 


Sifer To 
Because TW Wire ls TOUGH 


RY Formex magnet wire after using any wire with 

a fabric protection which has been very tightly 
applied. You'll find Formex wire is not so stiff and is 
much easier to bend. Also, the outer surface of the film 
is much smoother. 


Here, then, are two properties that are important if 
you are endeavoring to increase production. The soft- 
ness and smoothness of Formex wire enables the turns 
of the coil to fall into place more readily, without hav- 
ing to be forced or jammed. After the wire is wound 
into position, there is little springiness, so inherent in 
fiber-covered wires, tending to loosen the coil and make 
it spongy and soft. Formex wire winds quickly and easily. 


FORMEX WIRE IS A PRODUCT OF 
GENERAL ELECTRIC RESEARCH 





Se” 





SAFE AT HIGH SPEEDS 

The outstanding property of Formex magnet wire is 
the physical toughness of its film. Tests have proved 
that this film is at least three times tougher and more 
flexible than the film on conventional oil-type enameled 


wire. It is also much more abrasion-resisting. These are 
the reasons why Formex wire is so well-suited for 
modern high-speed winding machines. Definitely, it 
cuts down rejects and lowers winding costs. That means 
savings—but with safety. 


HIGH SPACE EFFICIENCY 

Also--as compared with fibrous-covered enameled 
wire—it has a much higher space efficiency. It resists 
many solvents. It has high dielectric strength and long 
life. And, though a premium product, it is not high priced. 


For more technical details, also in- 
formation on application practices Gr 
and recommendations, get in touch MAGNET WIRE 
with the nearest G-E office, or write to yg 
General Electric, Schenectady, N. Y. “a 
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Pilot Dan the Motor Man 


Finds that Healthy Chicks 
Bring Bigger Checks to 
Users of TRUMBULL ELECTRIC 
BROODERS thanks to the 
Dependable Performance 
of PILOT Q) MOTORS 





THE BROODERATOR, Electric Poultry Brooder 
manufactured by the TRUMBULL ELECTRIC MFG. CO., 
of Plainville, Conn., is solving the problem of safe, 
convenient, low-cost chick raising for hundreds of 
Poultrymen. Pilot Motors, because of their reputation 
for dependable, low-cost operation are used exc/lx- 
sively as power drives in all Trumbull Brooderators. 


BROODERS or BLOWERS... 
or wherever there’s a need 


for a Fractional H.P. Motor 
then there’s a job for PILOT! 


Pilot Shaded-Pole, Induction Type Motors are avail- 
able in Fractional H.P. ratings from 1/50o0th to 1/1 5th. 
Write today for Bulletin P-2341 giving complete 
information about these dependable, low-cost Motors. 


F. A. SMITH MFG. CO. 


101 DAVIS ST. 


a ROCHESTER, N. Y. 


fc 


FRACTIONAL-H-P- MOTORS 





tings, others upon application. The plug should be selected 
which most closely approximates the full load operation of 
the device to be protected. Hopax Device, Inc., 1 North LaSalle 
St., Chicago, Ill. 


FUEL TANK 
SELECTOR 
SWITCH. Special 
adaptation of a well- 
established line of 
selector switches, of 
the solid silver con- 
tact type, to the 
needs of aircraft 
electrical engineer- 
designers. Sturdily 
built with high di- 
electric mountings. 
Arrangement of 
contacts may be 
flexible. Panel 
mounting with 
standard assem- 
blies. Shallcross 
Mfg. Co., Colling- 
dale, Pa. 


SOLENOID FOR MACHINE CONTROLS. Compact design, 
coupled with unusual sturdiness is a feature of this laminated 
type solenoid, particularly suiting it for specification by the 
engineer-designer within production machinery and for the 





operation of hydraulic valves and similar purposes. For con- 
stant or intermittent duty on ac. Furnished with either push or 
pull type plungers, the field coil is paper section wound, taped 
and especially treated to be impervious to cutting oils. Built to 
withstand long service and fill a recognized need in the field of 
production machines at low cost. Dean W. Davis & Co., Inc., 
549 Fulton St., Chicago, Il. 


MOTOR STARTER. Available in 2-3 and 4 pole models 
size 1 with overload) for single phase and squirrel cage across 
the line starting. Rating: single , — 
phase ac.; 14 hp., 110 volts, 3 ; , 
hp., 110 volts, 3 hp., 220 volts, 
5 hp., 440-550 volts, all 25 and 
60 cycle; for two or three phase 
ac.; 3 hp., 110 volts, 5 hp., 220 
volts, 714% hp., 440-550 volts, 
also 25 and 60 cycle, Incorpor- 
ated are push button operating 
controls to supersede present 
lever operated designs. Cutler- 
Hammer, Inc., 315 N. 12 St., 
Milwaukee, Wis. 


SYNTHETIC RUBBER. Com- 
bines freeze resistance and oil 
resistance, both desirable quali- 
ties of natural rubber. Vulcan- 
izates are more resilient, take 
power compression set and have 
greater resistance to swelling 
by water than do predecessor 
materials. Supplied in _pre- 
plasticized, milled sheets of low 
specific gravity. E. I. du Pont 
de Nemours & Company, Wilmington, Delaware. 


ELECTRO DEPOSITING ZINC. A process which produces 
zinc coatings upon wire or strip. The equal of that offered by 
other zinc plating methods, enables the use of less expensive 
zinc instead of zinc anodes. By combining high current densities 
with high conductivity of the solution and careful design of 
electrical equipment, from generator to contactor, it adds 
economy in use of electric energy to that of material savings. 
The Hanson-Van Winkle-Munning Co., Matawan, N. J. 
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Electrically-operated industrial machinery of all 
kinds equipped with Timken Bearings is doing a 
splendid job for war. These machines range 
from the finest precision equipment to huge units 
like this Ajax Forging Machine where brute 


strength and accuracy are the prime characteristics. 


Many of these machines will be equal to post- 
war conditions. Many others will need higher speed, 
greater endurance, lower operating and mainte- 
nance costs. One of the principal factors in obtaining 
these results will be the application of more Timken 
Tapered Roller Bearings to remove the last traces of 


friction and vulnerability to radial, thrust and com- 


bined loads. Make sure any new machines you buy 


are fully Timken Bearing Equipped. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Tepered ay Roller 
TIMKEN ©’ BEARING 


Application of Timken Roller 
Bearings to the pinion shaft of the Ajax 
Forging Machine—a vital point of friction 
and hard service. Timken Bearings also 


are used in the fly wheel of this machine. 








11 ELKINS STREET — SO. BOSTON, MASS. 
PLASTIC SPECIALISTS FOR OVER 30 YEARS 
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ELECTRIC IRON | 


AMERICAN ELE CAL HEATER { 
DETROIT 





MICHIGAN 





Set the control lever of this iron at desired heat and 
automatically the selected temperature is maintained in 
the iron-bottom. Because of its dependable movement at 
given temperature Chace Thermostatic Bimetal was 
chosen for the active element in heat control of this iron. 
Each type and form of Chace Bimetal produces a specific 
movement at some given temperature; this moving force 
may be harnessed to produce automatic product control. 


W. M. CHACE CoO. 


1608 Beard Avenue - - - Detroit Mich. 
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TWO-SPEED FAN CON- 
TROL. For forced circulating 
warm air systems where a 
wide range of air delivery with 
minimum variation in tem- 
perature is desired this two 
speed for control enables a 
faster heating. The switch 
system is designed to start the 
fan on temperature rise and 
only on low speed in order to 
protect the fan motor. Con- 
trol can be set to switch the 
fan from low to high speeds at 
any desired bonnet temper- 
ature. All cut-in and cut-out 1wo-SPEED 
settings are made indepen- FAN CONTROL 
dently. Bonnet temperature won sent sam an ter 
as indicated on an external 
scale. Perfex Corp., 415 W. 
Oklahoma Place, Milwaukee, 
Wis. 





QUIET FAN BLADE. Constructed for quiet 
operation while moving 
an increased volume of 
air. The unit is pre- 
cision balanced to 
insure perfect align- 
ment. Polished steel 
die stamped and die 
formed blades are riv- 
eted with five rivets for 
extra stability to the 
bolted arms. A_ pol- 
ished streamlined hub 
is mounted over the 
fastening base. Avail- 
able in sizes from 19 in. 
to 72 in. Chelsea Fan 
& Blower Co., 1550 
Grove St., Irvington, 


N. J. 





MOTORIZED VALVE. For the automatic control of steam 
temperatures and pressures to prevent over-heating and con- 
serve steam, control 
fluid levels and regu- Ff 
late flow in hot water 
heating systems. May 
be operated by any 
automatic contact de- 
vice or by manual 
switches. The motor 
drive assembly com- 
prising a motor, gear 
mechanism and. circuit 
changing switch to 
operate the motor, is 
mounted on an individ- 
ual bracket attached 
to the top cover flange. 
The entire drive may 
be removed easily for 
inspection without dis- 
turbing or disconnect- 
ing the valve. Because 
of its method of attach- 
ment, the drive can be 
mounted on either side + 

of the valve and swung 

to the most convenient position. Powerful, quiet operating, the 
motor is of the low voltage, shaded pole type, high starting 
torque, oilless bearings with oil reservoir, assuring dependable 
service and long life. ‘Furnished i in globe or angle pattern, valve 
bodies screwed ends. Illinois Engineering Company, Racine 
Ave. at 21 St., Chicago, Ill. 





OIL-RESISTANT SYNTHETIC RUBBER. Special shapes 
and sizes of packings and other molded and extruded parts that 
have exceptional oil-resistance, flexibility and ability to seal 
pressures at extremely low temperatures are obtainable with 
this product. Desirable for aircraft use and wherever there 
is a wide variation of temperatures. Of value to meet priority 
requirements. Monarch Rubber Co., Hartville, Ohio. 
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Get Peak Efficiency 
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our Transformers 
with GR ne = CTRIC Ta y 
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New Electric Annealing 
Furnaces Produce Highest 
Quality Transformer Sheets 


Transformer manufacturers are rapidly taking advan- 
tage of the superiority of Granite City Transformer 
Sheets ...and getting the benefit of more ductile sheets 
with lower core loss, and freedom from scale. Their 
transformers are showing an improved efficiency that 
means more sales and complete customer satisfaction. 

These finer transformer sheets are produced in 
Granite City’s newest Westinghouse Bell-Type Electric 
Annealing Furnaces. Higher temperatures in a control- 
led dry nitrogen atmosphere result in uniform temper 
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and grain structure, and accurate control of all electrical 
and physical properties. 

For peak efficiency in your electrical products, change 
over to Granite City Electrical Sheets “Tailor-Made’”’ for 
your transformers, dynamos or motors. 


GRANITE CITY STEEL COMPANY 


GRANITE CITY 


Chicago + Cleveland + Denver 
Milwaukee 


Indianapolis 
Minneapolis - Moline 





New Orleans 


) ILLINOIS 





, 


Kansas City Los Angeles Lovisville 


New York - St. Louis 


Memphis 


HOT ROLLED SHEETS « COLD ROLLED SHEETS « STRIPLATES « GALVANIZED SHEETS ¢ TIN PLATE © PORCELAIN ENAMEL SHEETS 
ELECTRICAL SHEETS « TIN MILL PRODUCTS ¢ CULVERT SHEETS « GALVANNEALED SHEETS 
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CERRO ALLOYS for Prompt Shipment 


CERROBASE (Melting Temp., 255° F.) For repro- 
ducing master patterns, models for electroforming, 
engraving machine models, proof casting for forging 


i 

i 

| | Pate , 
| | dies, etc. Perfect reproduction of intricate detail. 
} 






CERROMATRIX (Melting Temp., 250° F.) For se- 






CERRO 
\ SEW 
. i 





other purposes. 


curing punch and die parts, anchoring machine parts 
without expensive drive fits, for engraving machine 
models, stripper plates, chucks, short run forming 
dies and other metal-working applications. 





CERROBEND (Melting Temp., 158° F.) Used as a 
filler in bending thin-walled tubing to small radii. 
Easily removed in boiling water. Also used for air- 
craft assembly jigs, templates for forming dies and 


REPRESENTATIVES AND DISTRIBUTORS 


Belmont Smelting & Refining Works, Inc. 


330 Belmont Ave., Brooklyn, New York . 


Machine & Tool Designing Co. 
1011 Chestnut Street, Philadelphia Pa, 
Die Supply Company 
1390 East 30th Street, Cleveland, Ohio 
Curtis Industrial Designing Engineers 
227 Iron Street Detroit, Michigan 


Sterling Products Co., Inc. 
121 North Jefferson Street, Chicago, Ill. 


Sterling Products Co., Inc. 


1524 Third Avenue 


Harry C. Kettelson, Inc. 
329 No. Milwaukee St., Milwaukee, Wis. 


Moline, Illinois 


PATENT NO 2192345 


= N° 75 TYP 
Check THE IMPROVED FEATURES OF 


5239 Brown Avenue 


Metal Goods Corporation 
St. Louis, Mo. 


Metal Goods Corporation 


1701 Baltimore Ave., Kansas City, Mo. 


Metal Goods Corporation 


517 National Mutual Bldg., Tulsa, Okla. 


413 Canal Bidg. 
2102 Bryan Street 


16 Drennan Street 


Meta! Goods Corporation 
New Orleans, La. 


Metal Goods Corporation 
Dallas, Texas 


Metal Goods Corporation 
Houston, Texas 


Castaloy Die Fixture & Engineering Co. 
1855 Industrial St., Los Angeles, Calif. 


In Canada: Dominion Merchants Ltd., 180 Vallee Street, Montreal 
In England: Mining & Chemical Products Ltd., London 


CERRO DE. PASCO COPPER CORPORATION 


|40 WALL STREET - 





NEW YORK, N. Y. 






THIS BETTER PANEL LIGHT ASSEMBLY 


1 


3 
4 


Bulb instantly 
* panel front. 


replaceable from 


“Slip-fit" bezel of polished chrome 
* slides out from front—exposing bulb. 


Supplied with clear white ‘‘Bull's- 
* eye"’ and removable color disc. 


Different colored discs quickly in- 
* serted. 


3 
6 
7 
8 


Colors show only when lamp is 
* lighted. 


Also supplied with colored glass... 
* smooth or diamond cut type. 


Precision engineered . . . made of 


* finest materials. 


Can be adapted to many various 
* applications. 


No. 75 Type is only one of the big line of standard and special 


Dial and Jewel Pilot Light Assemblies we make. 


They are used 


by most leading electrical, radio, and airplane manufacturers. 


PLEASE WRITE FOR OUR CATALOG! 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. « CHICAGO, U.S.A. 
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CIRCUIT PROTECTING DEVICES 





(Continued from p. 60) 


The tube containing the link is made of fiber which 
has been found to withstand without carbonization the 
high temperature of the are which occurs upon blowing 
of the link. 

The service for which any fuse is intended is clearly 
shown by the label markings of capacity and voltage 
and similar information must appear on the ferrule or 
cap, or on the tube. Color standards have also been 
adopted for the labels so that the rating for which a 
fuse is suited may be seen at a glance. Thus, a navy 
blue label indicates a rating for 250 volt up to 15 amp., 
while a green label indicates 250 volt service in ca- 
pacities above 15 amp. Six hundred volt fuses bear 
a red label. 

While a large proportion of the cartridge fuses in 
use are of the type in which the fuse link is perma- 
nently integrated with the tube and cap, they are sub- 
ject to the objection that if the link is once blown the 
entire fuse must be thrown away. To overcome this 
objection cartridge fuses are also made with renewable 
links. Blowing destroys the link only and a new link 
may be readily inserted in the tube and the fuse con- 
tinued in service. Such fuses are more expensive than 
those of the non-renewable type so that consideration 
must be given to a balance between the first cost of the 
renewable fuse and the cost of a non-renewable fuse 
which, once blown, must be discarded. If the product 
is likely to operate continuously for long intervals with- 
out frequent fuse blowing, the non-renewable fuse is 
likely to be generally satisfactory. On the other hand, 
if the product is to be subjected to intermittent and 
frequent overloads of sufficient volume to cause fre- 
quent fuse failures, the use of the renewable fuse would 
be indicated. The renewable and the non-renewable 
fuses, of like capacities, are mechanically interchange- 
able so that a substitution of one type for the other 
involves no difficulties. 

By providing proper venting of the tube, the powder 
filler of the non-renewable fuse has been omitted in 
the renewable type and the contact ends may readily 
be unscrewed for the removal of a blown link and its 
removal. In replacing a link, the caps should be 
screwed down tightly but this should never be done 
with pliers, which are liable to scratch the surface of 
the cap and impair its contact with the holder. 

In the use of renewable fuses a caution should be 
observed since the dimensions of the renewable links 
have not been fully standardized. Not all renewable 
fuses will accommodate the same link for a correspond- 
ing rating, although most of the different makes are 
now designed with links that are so interchangeable. 
The manufacture of at least five different makes of 
what were once well known types of renewable fuses 
has been discontinued and the product maker should be 
sure that he does not attempt to use any such obsolete 
types for which the refills are not now available. 

As shown in a preceding paragraph, standard fuses 
must possess an overcurrent capacity, 135 and 200 per 
cent loads respectively, for certain fixed periods. When 
fuses are used in connection with motors, the starting 
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PRESENTING — 


the SECO 


automatic 
OLTAGE REGULATOR 






THE MODERN A-C LINE VOLTAGE CONTROL 


This improved type regulator consists of a thyratron 
tube circuit controlling a motor-driven variable voltage 
transformer. It maintains a constant output voltage with 
variations in input voltage or load current. 


@ CORRECTS FOR WIDE RANGE OF INPUT VOL- 
TAGES—standard 115 volt units, for example, correct for input 
voltage variations of plus and minus 17.5% of output voltage. 


@ HIGH EFFICIENCY—has the high efficiency character- 


istic of the variable voltage auto-transformer. 


@ NO INTERNAL MECHANICAL ADJUSTMENTS— 
does not use a contact-making voltmeter—no critical relay adjust- 
ments. 


@ OUTPUT VOLTAGE AND SENSITIVITY ADJUST- 
ABLE over a wide range by means of knobs on front panel. 


@ NEGLIGIBLE WAVE-FORM DISTORTION — low 


exciting current. 
@ LOW COST PER KVA 


@ QUICK RESPONSE—time for full range travel is six 
seconds. 


@ OPERATION NOT AFFECTED BY LOAD POWER 
FACTOR. 


APPLICATIONS 


Maintains correct constant voltage for— 


a A) A i, A 


@ Manufacturing Equipment 
@ Electrical Testing 

@ Electronic Equipment 

@ Fluorescent Lighting 


SEND FOR BULLETIN 163 ME 


Available for 115, 230, or 440-volt circuits in capacities up to 75 KWA—single or three phase. 


SUPERIOR ELECTRIC CO. 
83 HARRISON ST. BRISTOL, CONN. 
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HUSKY 6 WAGES WAR 
ON WASTE 


Vv 


ALL OUT OFFENSIVE 
AGAINST SLOW, COSTLY 
METHODS OF MARKING 

AND TRADEMARKING 


 —— 


SIMULTANEOUSLY INDENTS 

AND COLORS WITH EMBOSS- 

ED EFFECT IN METALLIC AND 
STANDARD COLORS 


a 
Keene, N. H.— Cutting the 
cost of molding and_ filling 
characters such as the OFF 
and ON for plastic trigger 
switches, etc., for identilica- 
tion or instruction, the Husky 
6 Embossing Machine is making 
gains all along the electrical 
front. 


Indenting-imprinting plastic 


MERCURY CONTACTS ~ 


panels in switchboards ‘ 
simultaneously blanking out 
and embossing with a _ per- 
manent imprint, fibre tabs for 
identification of wires in wiring 
systems, and for a host of other 
applications, the Husky 6’s are 
marksmen doing jobs _ beller, 
faster, at less cost. 


Heated type and dies, thermo- 
statically controlled, with pre- 
cision control of pressure and 
dwell produce clean, sharp im- 
pressions on metal, plastics, 
leather, wood, rubber, fabric, 
etc. Quick type changes make 
the Husky 6 economical for 
short as well as long runs. 


Installed in your plant right 
where you mold, assemble, 
finish, pack or ship, the Husky 
6 is a minuteman for service 

. available for a wide range 
of uses. 


Tell us about your marking 
problem. Send samples, if 
possible. We mark and return 
them. If you’re in the Army 
of Production, give your in- 
quiry the password of an 
applicable priority rating. 


COMPANY 


DQUARTERS 


ACHINES 


G 
partert mla 





SPECIFY 
(6) KON -NEC-TORS 





ONG and reliable service at low cost is the secret 
r behind the ever-increasing use of mercury con- 
tacts by designers of electrical equipment. Although 
inexpensive, these modern mercury contact devices 
may be operated millions of times... with unvarying 
efficiency, no flashing and no sparking. 


And when you decide to use mercury contacts, speci- 
fy G-E Kon-nec-tors. Years of research and develop- 
ment in General Electric laboratories are your as- 
surance of outstanding quality, high capacity and 
complete dependability. Perhaps G-E Kon-nec-tors 
can help solve your contact problem, just as they have 


solved hundreds of others. 


For further information, write or wire the address 


given below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 


GENERAL @ ELECTRIC 


410 EIGHTH STREET, 


HOBOKEN, N. J. 


current may, for a limited time, considerably exceed 
200 per cent of load current due to the inrush of cur- 
rent during starting. Since this would cause blowing 
of the fuse and shutting down of the motor, special 
fuses are made which provide a greater time lag before 
blowing than is possessed by the ordinary fuse. 


‘ 


Conventional “one-time” and renewable fuses have 
comparatively little time lag which, while of no conse- 
quence on feeders and mains of lighting and heating 
services, will frequently blow on harmless overloads of 
motor starting. Extra lag fuses will open on 135 per 
cent load within one hour, or two hours, depending on 
size as shown in preceding table, but for periods com- 
mensurate with the time of inrush of starting current 
on motors they will carry 300 per cent loads without 
blowing provided the excess current flowing is not 
sufficiently prolonged to damage motor windings. 

As a further development of delayed action fuses, 
there are dual-element fuses in which a thermal over- 
load protection is incorporated in the tube with the 
fuse link. The function of the fuse link is to blow on 
short-circuits, as in an ordinary fuse, while the thermal 
device provides a protection equivalent to that found in 
the ordinary thermal motor protective devices. The 
heat coil of the thermal cutout is heated by any excess 
of current and when this heat is sufficient to melt a 
solder connector, the device opens. This result is at- 
tained by a comparatively short and heavy overload 
or by a lesser overload which may be continued for a 
sufficient length of time to permit the motor windings 
to be injured if not discontinued. The fuse link oper- 
ates only on heavy overloads (over 500 per cent load) 
while the thermal cutout provides protection against 
loads of less than 500 per cent but of sufficient value 
to damage motor windings if unduly sustained. This 
cutout will hold 500 per cent load for about ten seconds. 

Enclosed fuses must be used in standard fuse holders 
and extreme care should be taken in inspecting and 
testing the fit of the fuse cap or knife blade into the 
holder. Charring of the ends of the fiber tubes indi- 
cates poor contact and if only one end of the tube is 
charred or discolored it may be taken as an indication 
that poor contact exists at that end. 

For application to products where space for the fuses 
is comparatively limited, use may be made of midget 
fuses, which are of similar construction and function- 
ing to the standard cartridge fuses, but have a ferrule 
diameter of 1345 in. and an overall length of 1% in. 
They may be obtained for use on voltages up to 250 in 
ratings of 1 to 15 amp. 

In addition to the standardized plug and cartridge 
fuses, many types are available for special purposes. 
The size of the standard fuse very often makes it desir- 
able to use a fuse which has the desired rating but is 
of smaller mechanical dimensions than standard. This 
applies especially to fuses of small capacity for use in 
devices where space is at a premium. Thus, a standard 
cartridge fuse for 1 amp. capacity has the same dimen- 
sions as one of 30 amp. capacity, that is, %¢@ in. diam. 
of ferrule and 2 in. over terminals. For space economy, 
a fuse having a glass tube, instead of the conventional 
fiber tube, has a diameter of % in. and a length of but 
15% in. Glass tube fuses are made in capacities up 
to and including 3 amp. They may be mounted in 
special clips or porcelain or plastic casings which are 
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USES CORROSION PROOF IRV-O-LITE 
PLASTIC TUBING ON THEIR “D’ GAGES 
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In addition to eliminating corrosion, your metal shortage problems can 
be met by using IRV-O-LITE XTE-30 plastic tubing as a substitute 
material. Try XTE-30 for replacement, it will give equally fine results 
and performance—may do an even better job as in the case of The 
Hays Corporation. 


Also for electrical insulation, IRV-O-LITE XTE-30 extruded plastic tubing 
has high dielectric and mechanical strength, exceptional resistance to 
Test IRV-O-LITE XTE-30 tearing, abrasion, heat, fire and solvents. Its extreme flexibility and 


yourself. We'll send you smooth inside surfaces enables quick assembly on wires. 
samples. Write Dept. 56 
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VARNISH & INSULATOR CO. 
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PLANTS AT IRVINGTON, N. J. and HAMILTON, ONT., CAN. 
Representatives in 20 Principal Cities 








IRVINGTON, NEW JERSEY, U.S. A. 
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THE IDEAL INSULATION FOR COMMUTATOR 
SEGMENTS OR OTHER FABRICATED PARTS 


AMBER MICA PLATE 


UNLIMITED QUANTITIES AVAILABLE IN 
SHEETS—PUNCHED SEGMENTS OR PARTS 


Amber Mica Insulations bonded with Thermoset Organic or Inor- 
ganic Binders are now available in any desired quantities ... 


@ Number 3 Plate for Segments and similar applications . . . bonded 
with Organic binder. 

@ Y-26 and Y-27 Plates for Flat Irons, Strip Heaters, Toasters and 
other high heat appliances . . . bonded with Inorganic binder. 


Available in sheets or parts fabricated to your specifications. 


NEW ENGLAND MICA COMPANY 


Incorporated 
WALTHAM, MASSACHUSETTS 








CCURATE co-ordination of abilities in carrying out 

Defense work is now vital. When placing sub- 
contracts, you can improve your output immeasurably by 
choosing a manufacturer whose equipment and experience 
matches your own. 


“Peck Service’ offers you a record of fine spring and 
screw machine work dating from World War |. It is at 
your disposal. Your specifications will have our prompt, 
earnest consideration. 


PECK SPRINGS 
AND SCREW MACHINE PARTS 


The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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designed for screwing into a standard plug tuse holder. 
Glass tube fuses are employed for such applications as 
small appliances and ignition systems of motor boats 
and automobiles. Also, for the illumination of instru- 
ments and dials,* low voltage, glass tube fuses are 
available for 25-volt service in capacities of from 5 to 
25 amp. 

Many still smaller ratings of fuses are made for 
special types of service such as those intended for use 
with hearing aid devices, radios, meters, and similar 
space-restricted applications. For the protection of 
delicate instruments such as galvanometers, microam- 
meters, millivoltmeters and radio tubes, glass enclosed 
fuses employing links of platinum wire are provided in 
ratings of %oo to % amp., which may be used on 
voltages up to 250. 

Although differing in mechanical details, practically 
all types of fuses have the functional purpose of inter- 
rupting an electric circuit whenever the conditions 
against which they guard become excessive. An excep- 
tion to this general principle is found in the fuses used 
for cutting out neon sign circuits which become defect- 
ive. These fuses are glass enclosed, having a diameter 
of % in. and a length of 2% in., so that they may 
readily be built into the casing containing the other 
elements of the sign control. 

When one of these fuses is connected between the 
electrodes of a sign, in parallel, like a jumper wire, the 
gap in the fuse remains open so that no current flows 
through it. If a section of the sign so protected be- 
comes defective or broken, a spark then jumps from 
the end of one fuse electrode to the other and in a few 
seconds melts the fuse metal which holds the spring 
in open position. The spring, thus released, makes 
contact with the other electrode of the fuse and estab- 
lishes a circuit through the fuse thereby short-circuit- 
ing the defective section. 

Among the manufacturers prominent in the produc- 
tion of fuses and other protective devices suitable for 
built-in application to products, many of whom have 
given much appreciated assistance in the preparation 
of this presentation are: Allen-Bradley, Arrow, Hart 
& Hegeman Electric, Bryant Electric, Bussmann Mfg., 
Chase-Shawmut, Colt’s Patent Fire Arms Mfg., Cutler- 
Hammer, Dante Electric Mfg., Eagle Electric Mfg.. 
Economy Fuse & Mfg., General Electric, Heinemann 
Circuit Breaker, Jefferson Electric, Kirkman Engineer- 
ing, Littelfuse, Spencer Thermostat, Trico Fuse Mfg., 
Trumbull Electric Mfg., Ward Leonard and Westing- 
house Electric & Mfg. 





* See, “Lighting the Dial or Indicator,” August 1940. 





SOMETHING to provide tomorrow's 


buying power for your products; 


* 


Voluntary Defense Savings Pay Roll 
Allotment Plan 


See p. 113 of this issue 
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‘be of service to you in three different 
s: 

ed another source to get extra motors 

ed engineering help to develop a new 









what you want, but can't get anyone 


who build Leland motors are standing 
Our plant is large, fully staffed, fully 
e, through our actual experience in 
know the meaning of speed, precision, 
ility. 

you. Leland is ready to serve you. Wire 
juirements without delay. 


TRIC COMPANY, DAYTON, OHIO 
1 Types From 1/20 to 5 H. P. 
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When your product leaves your 
plant, you know it's working right. 
Keep it that way in customer service, 
by insuring tight assemblies with 
Double Locking PALNUTS. These 
simple, effective, inexpensive lock- 
nuts replace regular nut and lock- 
washer on lighter assemblies, giving 
greater security at 50% lower cost. 
On heavier assemblies, use PAL- 
NUTS as locknuts on top of regular 
nut. (See drawing.) Send for samples 
and copy of new PALNUT Manual. 


THE ah COMPANY 


nufacturers of Lockr 


66 Ta STREET 















The PALNUT is a single 
thread, spring tempered steel 
locknut. When tightened, its 
arched slotted jaws grip the 
bolt like a chuck (B-B) while 
spring tension is exerted up- 
ward on the bolt thread and 
downward on the regular nut 
(A-A), securely locking both. 
This unique double locking 
action is obtained in all 
PALNUTS — self-locking or 
locknut. 


ind Self-Locking Nuts 


IRVINGTON, N. J. 


SAVE MANPOWER 


FOR NATIONAL DEFENSE-WITH 



































SOLDERLESS — TAPELESS— WIRE CONNECTORS 


— as 


Strip Wires, Screw On, That's All! 
SPEED-UP and simplify production 
wiring with IDEAL ‘Wire-Nuts'’. They 
make wire joints that have greater current- 
carrying capacity and are stronger me- 
chanically. More Economical; — save 
cost of solder, tape, flux and heat. Safer; 
eliminate open-flame hazard. Fully ap- 
proved by Underwriters’ Laboratories, Inc. 





Electric 
HOT BLADE 
WIRE STRIPPER 


; Designed for production 
stripping. Speedily, easily 
handles many types of wire. 
Strips cotton, silk or rubber 
5 coverings from FINE stran- 
ded or solid conductors. 
Insulation is burned (not 
cut) from wire by two elec- 
trically heated blades. Strips 
clean—no frayed ends—no 
Z, Cut wires. 


MOST COMPLETE LINE ON THE MARKET 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Sycamore, Illinois 
OFFICES IN ALL PRINCIPAL CITIES 






WHEN PEACE HAS BEEN WON 


(Continued from p. 56) 


try’s available business in 1946 can be broken down 
into defense carry-over, commercial, domestic appli- 
ances and air conditioning, and construction materials 
and lamps. The commercial portion can be estimated 
at $1,072,000,000, of which 90 millions will be ex- 
pended annually for the product sold by Department A 
of our hypothetical company. Department A might 
expect to get approximately 22 millions. Since this 
department could be expected to have a capacity of 30 
millions by 1946, provision would have to be made for 
an excess capacity of 8 millions. This would corre- 
spond to employment for 1,100 people. Finding out 
how to take care of these 1,100 people is made Depart- 
ment A’s direct responsibility. 


SPECIFIC THINGS TO BE EVALUATED 


HE COMPANY planning committee, after it has 

obtained similar information for other depart- 
ments, should know what the company’s departmental 
surpluses and deficits will be. Before setting plans to 
equalize these, the committee will investigate, among 
other things, the following: 

Present fields of research, to determine if any 
practical applications may be made with respect 
to present products, or new products of interest 
and value to other industries. 

New products already in the design stage. 

The market for products in the above classifica- 
tions, to determine the extent of the market and 
selling price necessary to obtain a substantial 
sales volume. 

The best use of inventions made in fields of 
manufacture of no interest to Department A, 
or to the company. 

Manufacturing facilities for the production of 
these new products. Consideration should take 
account of the utilization of machine tool equip- 
ment on hand at the close of the war, and which 
would reduce substantially the manufacturing 
cost of such new products. Such advance plan- 
ning would give engineers enough time to re- 
design the proposed new product to use maxi- 
mum existing equipment. If such redesigning 
proves impossible, search for special equipment 
needed can be instituted. This would allow time 
to order tools and would not hold up prompt 
manufacture when the proper time arrives. 

Possible demolition work and new construc- 
tion needed, to reduce depreciation charges and 
utilize employees’ services. This would also in- 
dicate the kind of employees needed for the new 
products and reduce the confusion of potential 
layoffs. 

At General Electric, we have more than fifty depart- 
mental “management committees.” Surveys of some 
departments have now been completed; others are 
underway. When all surveys have been finished, the 
reports will be consolidated into an overall picture of 
the company’s probable position. We shall then be 
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... designed to stand 
Severe conditions! 


When requirements call 
for an insulation that 
will do more than the 
average job— an in- 
sulation that will stand 
“the gaff”. . . specifi- 
cations calling for 
TURBO provide com- 
plete insurance. 
Higher dielectric con- 
stants, abrasion resistance and the extra 
overall protection of inside impregnation 
always stand guard. TURBO is especially 
suited for the vital spots of vital machines, 
generators, motors, transformers, switch- 
boards that are relied on for trouble-free 
service. A free sample card mounted 
with samples will be sent on request. 
ready reference and handy gauge. 


WILLIAM BRAND & CO. 


276 Fourth Avenue, New York, N. Y. 
325 W. Huron Street, Chicago, Ill. 





VARNISHED TUBING 
SATURATED SLEEVING 
CAMBRICS 





















Y = 
4 A i, S79) 
¢ Jf /, 


4/4, NV ARNISHED TUBING 


in complete range of A.S.T.M. standard sizes. Send for sample strands and engineering data. 


TOO — IT’S THE VARNISH THAT COUNTS 
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IN GLASS TUBING, 
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FINER cron EVER... 


The requirements of an all-out war now de- 
mand a high percentage of all Westinghouse 
Small Motor production. 

Airplanes ... tanks... fighting ships... 
gunfire control equipment ... all employ 
motors and generators produced by the same 
Westinghouse Small Motor Division that 
normally devotes itself to the manufacture 
of motors for refrigerators, washing machines, 
oil burners, stokers, pumps .. . 

Consequently, Westinghouse Small Motors 
for the Home Appliance and Electrical Manu- 
facturing fields will be fewer in number in 1942. 
However, those that are available will be finer 
than ever. For, as the result of our war 
work, Westinghouse quality standards, always 
the industry’s highest, are more exacting than 
ever. Westinghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., Dept. 7-N. 


See the Westinghouse Exhibit at the International 
Heating & Ventilating Exposition, Commercial 
Museum, Philadelphia, Pa., January 26-30. 
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ready to discuss the possible inter-departmental shifts 
to equalize departmental surpluses and deficits. 

It is thus possible to analyze the problem so that 
the details are clear and provide a practical basis for 
action. It should be possible to make similar analyses 
for practically all classes of companies and industries. 
A summation of these analyses should show in detail 
what must be done in order to maintain full employ- 
ment and 110 billions (1940 dollars) of national output 

Such a program as that outlined naturally rests on 
certain assumptions, particularly that the degree of em- 
ployment in industrial activity for the nation approach- 
ing peak defense levels will be maintained after the 
emergency. The first requisite for this is that every 
business make its own plans for the use of its added 
personnel and plant facilities “after the war.” 


SPECIFYING LARGE GEAR MOTORS 


(Continued from p. 73) 


ratios has been one of the most serious obstructions to 
the gear manufacturer’s production. 

At present, the standardized ratios will be put into 
effect for parallel shaft and concentric shaft type re 
ducers. Worm gear reducers lack such standard. 

The gearmotor has proved itself to be a very valu- 
able addition as an industrial tool. A unified piece of 
equipment, having definite advantages in cost and space 
saving, it will increase in usefulness if given propet 
consideration and care when selected and applied. 


STANDARD SPEEDS AND RATIOS 


AMERICAN GEAR MFRS. ASSN. 
TABLE III 


Output Speed | Output Speed | 
(Rpm.. | Nominal Ratio* | (Rpm.) | Nominal Ratio* 

1 68 25.62 

56 | 31.38 

45 38.44 
37 47.08 

30 57.66 

25 70.62 

20 86.49 

16.5 105.9 

129.7 

158.9 

194.6 

238.3 

291.9 

3575 

437.8 
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Substantial bedplates are required for a satisfactory 
large gearmotor application. 
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SOLVED BY THE ARMCO 


“We're knee-deep in annealing trouble,” phoned 
a transformer manufacturer. “Can you help us out?” 

The Armco Service man said he’d try. His investi- 
gation showed that long rectangular laminations 
were being annealed lengthwise in a side-heated 
furnace. After annealing it was discovered that 
laminations from the center of the furnace were 
below normal in magnetic properties. The obvious 
remedy was a longer heating period, but this upped 
costs and cut seriously into production schedules. 

Then the ARMCO man suggested: “Why not stack 
your laminations crosswise instead of lengthwise? 


This may reduce the capacity of individual charges, 





Mystery of The Vanishing Magnetics 









SERVICE MAN 


but it will increase production by shortening the 
annealing cycle and improving quality. Crosswise 
stacking will leave no dead-air spaces in the path- 
way of the heat, and you'll get quicker and more 
uniform annealing.” A trial charge proved his 
reasoning. The product showed immediate im- 
provement, production speeded up, and the plant 
began saving important time and money. 

You may never have a problem like this, yet 
should trouble arise remember to give ARMCO a 
ring. An experienced service man will be glad to 
help you—with no strings attached. The American 
Rolling Mill Co., 2801 Curtis St., Middletown, O. 


ARMCO ELECTRICAL SHEETS 
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Merely 


| Which Zo? BEST MEETS YOUR PRODUCT'S NEEDS? 


That the engineer-designer of complete, 
electrically-energized products (large or small; 
for defense, industrial, commercial or domestic 
purposes) may be well-informed regarding those 







































































































































































































































































































































3 te os , 
A—SINGLE PHASE cos ES 8 & ac |e | 2 
B—POLYPHASE ee - S| x ze! ‘ Eg | 46 aia | 3 
C—DIRECT CURRENT) S| 2 |3| 2 & S asi 35| Si) «ti & 
D—UNIVERSAL gs} = 18] @ = ~ | B| fs] 2 | & o 
E—TORQUE #| £ |Z) 45 | 2 2 | a5|85| @€| 8] 3 
=| 3 |a| =z é §é |&4 |& | 4] 4 B 
| Miniature < 1/50 x A | ACD ACD |___ 
> Fract., 1/50-1_ ae ___|_ABCD | ABCD | ACE | ABCD, ABC _€D_| ABCDE 
©| Integral, 1-7% nm oe _ABCE |_| ABC | C __|ABCDF 
&| Large > 734 coed aed | ABC _| |_B ~ABCE 
nstant _A | | A | “ABCD | ABCE | ABC | ABC” ABC 
Synchronous ers | A AB B een AB 
o|_Varying ued | GD | BC ASD) YW ~ ABCD — 
fj} Adjustable ne od cD te a ABCD 
E | Two oo | A AB ah aa 
2)" Multi a coe AB a. B 
High eect ae ACD ABC | ACD | _ ABCD 
Reversing A A ~ABCD | ABC AC y “ABCDE 
Split-phase “K | ad an 2 ee, oe ee 
Resistance-start eke i A am 
Reactor-start co ey pa aes 
Capacitor-start fo |_| A ee a; ae A 
Capacitor oa A A ic. ae A 
Series 4 ACD Cc ACD ACDE 
Repulsion ae ra a A 
Compensated repulsion cd a me A 
Repulsion-start induction | as A aa A 
Repulsion induction 4 A A 
Squirrel cage : AB o  . e k e B 
Wound rotor ae B | B 
Shaded pole A A A Li oe 
High cycle ie al B 
m| Normal torque, fo a 
0 normal starting current ABC AB B B 
oF Normal torque, 
ze low starting current - } A_|_A B B B 
i High ue, 
eee Semin current a | | A Bo , As B 
&©| High slip aw | AB B B 
Es Low starting torque, | | 
C<c normal starting current B ean B 
= Low ; —_—_—_—__ |—_————— 
< a cmenmens current | oA B B 
——~|"Tow voltage < 110-220. | A “A | ABCD | ABCD | ABCE | ACD | CD 
|" Open Pe x ————|" BCE | ACD | AB cD 
Protected Fi | ABCD | ABCE | ACD | AB cD 
3 |""Enclosed A a ABCD | ABCE | ACD | B CD 
=| Bplash-proof ae —____[-ABCE [ACD |_ _ cD 
| Explosion-proof | AB B 
*|"Fan cooled AB | ACD |_B_ cD 
Pipe ventilated mea od 
| Horizontalg ce ABCD | ABCE | ACD | A _ CD 
Z| Vertical “A | AB ABCD | ABCE | ACD | A __ CD 
&| Flange ABCD | ABCE | ACD | B cD 
| Bracket ieee oe y_ ABCR | ACD 
©} Resilient i ABCD | ABCE | ACD | A 
=| "Shaftless ABCE 
——~\"Bleeve iy ABCD | ABCE | ACD | ABC 0) 
& | Oilless | A ABCD | _ACD 1) 
(2 | Ball me ABCD | ABCE | ACD | ABC "ED 
"| "Tapered roller | | 
| "Speed reducer A “XK | ABCD | ABCD | ABCE AB oe 
.2| Clutch re CD 
(Z| Brake ad | ABCE |B CcD_ 
=| Governor control ACD | ~ | ACD oe cD 
(S| ‘Temp. prot. co ACD | ABCE |_A_| AC 
025) “Centrifugal switch = i. oe A | A 
Two-power \ B 


























102 
























































Fairbanks, Morse & 
Co. 


AGDE 
“ABCDE 
ABCE | 
~ABCE 
“KBCDE 





ABCDE| _ 
~ABDE_ 
ABE 
ABCD 
ABCD 














power sources offered by advertisers in ELEc- 
TRICAL MANUFACTURING the following tab- 
ulation is presented at frequent intervals. 

select the desired ac. (single or 


aide | | 





~ 
Rs | 
= * 
a a= 
s me 
¢ ors 
8 i 
BH [Ae 
= & 
= o*s 
£ a 
a (= 
co 
& es 
._-— 
& on 


| 


| 
| 


| 
|>| | | |>| General Industries Co 









aL 


>|>| | | |>| Hansen Mfg. Co. 
>|> | | |>| Haydon Mfg. Co. 


ABE 


ABCD 





ABCDE 


ABCDE 
ABCDE 
ABCDE 

ABCE | 
ABCDE 





ELECTRICAL MANUFACTURING 





THe tenia 


oe 











ne 


polyphase), dc., universal or torque motor of the group of motor makers is quickly known. 
classification (by letters A, B, C, D or E, as For any such additional information as 
indicated) and you can instantly identify the may be required, qualified readers are invited 
variations in which these are made available. to write our Director of Reader Service. 
Thus, either the complete offerings of an indi- For the addresses of companies herein 
vidual manufacturer or the availability of any listed please refer to the “Guide to Buying” 
desired feature or characteristic through any _ section of this issue. 
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Holtzer-Cabot Elec. 
Peerless Elec. Co. 


Leland Electric Co. 


Master Elec. Co. 
Mfg. Co. 


Imperial Elec. Co. 
Co. 





Wesche Elec. Co., 





Wagner Elec. Corp. 






Speedway Mfg. Co. 





Reliance Elec. & Eng. 
Signal Elec. Mfg. Co. 
Smith Corp., F. A. 


Ohio Elec. Mfg. Co. 
Pioneer Gen-E-Motor 
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Centrifugal switch 
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JELLIFF 


Available in sizes down to .0009” diameter 
KANTHAL—For high resistivity and high temperature alloys. 


COPPER NICKEL—For precision instruments— 
extremely low temperature coefficient. 


NICKEL CHROMIUM — High resistance, non- 
corrosive alloys. 





Consult our engineers. 


“Wire Products 
Since 1880” 


La O.JELLIFF MFG. CORP. 


PEQUOT AVE., SOUTHPORT, CONN. 
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Thermoswitches In Action 
On America’s Defense Front /. 


Fire protection and detection, control of 1/10 diffe, 
heating systems, oil pre-heating, tempera- f/ 4 
ture control of food containers . . . These Jb 
ore just a few of the ways the Fenwal 
Thermoswitch is serving America’s defense 
industries. Rugged, compact, dependable 
yet precise, this Thermo-responsive electric 
switch may be the answer to your heat 
control problem. 


range 0 







10 MAIN STREET 
ASHLAND MASSACHUSETTS 
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PREPARING FOR THE FUTURE 


‘The time to prepare for the post-war era, which will consti- 
tute a direct challenge to American business management, is 
now,” stated Alfred P. Sloan, Jr., chairman of General Motors 
Corp. at the annual convention of the National Association of 
Manufacturers. General Motors has inaugurated a plan which 
separates each of its operating units into elements of civilian and 
military production. Executives discharging the former responsi- 
bility are charged specifically with planning for the post-war 
era for that particular production unit. Such a program ac- 
celerates the development of new products, re-engineering exist- 
ing products, making use of new materials and new methods, 
ind thus, improving quality and value with particular emphasis 
on the necessity of lower post-war prices. 

At this same N. A. M. meeting a recommendation was made 
by the association’s president, Walter D. Fuller, that there be 
established an “Economic Coordination Council” which would 
draw up a program to guide the country in the post-armament 
transition. Mr. Fuller also urged programs for both industry 
and government at this time of peril to speed up the military 
program and assure national unity, which, he said, is essential, 
if the “nation is to endure.” He stated that the N. A. M., 
through one of its standing committees, already is at work on 
a comprehensive study out of which might emerge a blueprint 
of action to guide the country during the “great test” it will 
have to meet in the post-war period. 

William A. Hanley, president of the American Society of 
Mechanical Engineers, speaking at its annual dinner in New 
York, called for “some realistic thinking and some definite 
planning” for the post-war period. Basing his statement of the 
estimate on the National Resources Planning Board, he stated 
that nearly half of the country’s 55,000,000 workers in 1944 
would be either in war projects or under arms. At the 
end of the war we will have the colossal job of putting more 
than 26,000,000 workers back into peace-time employment. If 
each individual will adopt a policy to help in the solution and 
become interested in this post-war employment, he declared, we 
can solve the problem. 

‘The task of paying for a gigantic war-victory program 
in itself makes the present period a most critical one,” 
Livingston W. Houston, chairman of the Board of Ludlow 
Valve Mig. Co., said, speaking at the N. A. M. Grave as 
realities of external force may be, we are faced with specific 
dangerous, internal financial problems which we must solve 
to preserve our liberty for tomorrow. The wrong way of 
securing funds to carry today’s “super-costly” government will 
bring as much disaster as if we were overrun by those with 
whom we are at war. 

Donald Nelson of OPM told the Consumer Retail Council 
recently that our present pace of defense production must rise 
from 25 to 40 per cent of the national income before we match 
our aggressive opponents. He urges producers of consumer 
goods to streamline their products, thus making available as 
much material as possible for the military. 
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MORE IRC RESISTORS ARE 
USED IN DEFENSE EQUIPMENT, 
BOTH HERE AND ABROAD, 
THAN ANY OTHER MAKE 
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WRITE FOR THESE RESISTOR 


ENGINEERING DATA BULLETINS 


(Please ask for them by number) 
BULLETIN I—Two sizes Metallized and Wire 


Wound Volume Controls and Potentiometers up 
to 2 watts and 20 megohnmss resistance. 


BULLETIN I1—Metallized-type Resistors: 4 insu- 
lated sizes, 14-, 1/2-, 1- and 2-watts; 10 high fre- 
quency sizes, 14- to 150-watts; 4 ultra-high range 
sizes; 5 high voltage and high frequency power 
sizes; 5 suppressor sizes. 


BULLETIN I1i—Insulated Wire Wound Resis- 


tors: 7 sizes from 1/2- to 20-watts. 


BULLETIN IV— Power and Precision Wire 
Wound Resistors: 53 sizes of fixed and adjustable 
power types from 10- to 200-watts; in a wide 
variety of shapes, mountings, etc. Inductive and 
non-inductive. 14 Precision Wire Wound Resistor 
types to as close as 1/10 of 1% accuracy. 


BULLETIN 1V-B—Sealed Precision Voltmeter 
Multipliers, 2 sizes, 1.0 megohm to 5 megohms 
resistance and 1 kilovolt to 5 kilovolts. Impervious 
to moisture. 

BULLETIN V— Attenuators: Unique new IRC 
molded motor commutator type 20-step Attenu- 
ator; also, conventional 30-step units. Ladder, 
potentiometer or bridge T. 

BULLETIN VI— Quick heat dissipating all- 
metal Rheostats, 25- and 50-watts. 2-watt Wire 
Wound Potentiometer and Rheostat. 


DAL RESIS \\ COMPANY, 405 N. Broad St., Philadelphia, Pa. 
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cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS-UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


BIN, close collaboration is 


maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 


AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 


SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 


This individual Motor Drive 
Unit eliminates countershaft 
and overhead belting assemblies 
formerly used on lathes, shapers, 
milling machines, screw machines 
and punch presses. 





It increases machine efficiency 25% 
or more. Instant control assures safe 
and dependable operation. Instal- 
lation is simple. Made for motors 
ranging from 14 to 15 H. P. 


A 60-day FREE TRIAL, without 
obligation, will convince you of 
the value of Cullman Drives on 
your machines. 


FULL INFORMATION 


RR a 


1352-E ALTGELD STREET, CHICAGO, ILLINOIS 
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WRITE TODAY FOR ae 


Conferences with Government departments and agencies, 
schools of business, engineering, agriculture and others is im- 
plicit in the development of a program carefully organized for 
research in the fields of post war planning, consumer standards 
and employee relations, states W. J. Donald, American Trade 
Association Executives president and managing director of the 
National Electrical Manufacturers Association. 


GREATER STANDARDIZATION NEEDED 


“Standardization is going forward in this country at a rate 
never reached before,’ R. E. Zimmerman told members of the 
American Standards Association at its annual luncheon meeting 
in December. Mr. Zimmerman, president of the organization, re- 
vealed the fact that many a manufacturer today facing a shut- 
down as a result of the military program through lack of scarce 
materials would have been able to carry his full part in produc- 
tion had there been a full complement of American Standards 
to which manufacturers were accustomed to working. 

The association is going ahead on an adopted short-cut 
emergency method of developing standards for the emergency. 
As a result, four such standards have already been developed. 
One provides a series of tests for the accuracy of engine 
lathes, two others cover control of quality in mass production 
and the fourth completed emergency standard sets up safe 
concentration limits for cadium, which constitutes a hazard 
in certain war products plants. 


APPLIANCE SALES STILL EXCEED 1940 


Refrigerators. Domestic household units sold during Oc- 
tober 1941 amounted to 132,972, showing a 19.5 per cent drop 
from 164,521 sold in September. Thus October exceeds the 
sales of October 1940, which were 88,187, by 50.8 per cent. 
Sales covering the first 10 months of this year amounted to 
3,359,394, according to Nema statistics, a gain of 33.1 per cent 
over the first 10 months in 1940 which totaled 2,523,663. 


Electric Ranges. October 1941 shows a drop of 22.2 per 
cent from September of this year, the total sales being 55,775 
against 71,768 in September. This amount exceeds the sales 
for October of last year which were 37,575 by 48.4 per cent. 
Nema gives the figures for sales for the first 10 months of 
1941 as 643,339 showing a rise from those of the same period 
in 1940, which were 382,591, of 68.1 per cent. 


Vacuum Cleaners. Total sales for October 1941 were 
148,920 compared with 215,789 for September, down 30.9 per 
cent. Comparing this number with sales for October 1940, 
which were 152,969, shows a 2.6 per cent loss. Total sales 
for the period from January to October, inclusive, were 1,858,- 
903 against 1,430,447 for the same period in 1940, or 28.7 per 
cent up, according to statistics from Vacuum Cleaner Manu- 
facturers Association. 


Oil Burners. A drop of 22.5 per cent is shown in total 
shipments for October 1941, 31,414 against 40,580 for the same 


MEETINGS AHEAD 


January 12-15. All-Industry Refrigeration and Air 
Conditioning Exhibition, Stevens Hotel, Chicago, IIL., 
Theodore R. Sills, 43 E. Ohio St., Chicago, IIl 

January 12-13-14. Institute of Radio Engineers, 
Winter Convention, Commodore Hotel, New York, 
N. Y. Harold P. Westman, Sec’y., 330 W. 42 St., New 
York, N. Y. 

January 26-30. American Society for Heating and 
Ventilating Engineers. Philadelphia, Pa. A. V. 
Hutchinson, Sec’y., 51 Madison Ave., New York, N. Y. 

January 26-30. 7th International Heating and 
Ventilating Exposition, Commercial Museum, Philadel- 
phia, Pa. International Exposition Co., Grand Central 
Palace, New York, 

January 26-30. American Institute of Electrical 
Engineers, Winter Convention, Engineering Soc. Bldg., 
New York, N. Y. H. H. Henline, Nat. Sec’y., 33 W. 39 
St., New York, N. Y. 

February 16-20, 1942. National Electrical Manu- 
facturers Assn. Mid-winter meeting, Chicago, Ill. W. 
J. Donald, 155 E. 44 St., New York, N. Y. 
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NATIONWIDE 
NETWORK OF 
POST pEALERS 


Atlanta—Georgia Blue Print Co 

Birmingham—James A. Head, 
Inc 

Boston—Boston Blue Print Co. 

Buffalo—Buffalo Blue Print Co. 

Chicago—Frederick Post Co. 

Cincinnati—Queen City Blue 
Print Co. 

Cleveland—tThe City Blue 






































Printing Co r 
Dallas—The Rush Co. 
Dayton—Gem City Blue Print & 

aon ae é; VAPOR PRINTS 
Denver—W. H. Kistler Station 

ery Co 


Detroit—Frederick Post Co 

Fort Wayne—Fort Wayne Blue 
Print & Supply Co 

Fort Worth—Majestic Reproduc 
tion Co. 

Houston—Gulf Blue Print Co. 

Indianapolis—Indianapolis Blue 
Print & Litho Corp 

Jacksonvifle—A. R. Cogswell 

Kansas City—Western Blue 
Print Co. 

Knoxville—Sehorn & Kennedy 

Los Angeles—McKinney Blue 
Print Co. 

Memphis—Wray Williams Blue 
Print Co 

Milwaukee—Frederick Post Co 
of Wis. 

New Orleans—Southern Blue 
Print Co. 

New York—John R. Cassell Co., 
Inc. 

Oklahoma City—The A & E 
Equipment Co. 

Omaha—Standard Blue Print Co. 

Philadelphia—Philadelphia Blue 
Print Co. 

Pittsburgh—American Blue 
Printing Co. 

Portiand—J. K. Gill Co. 

St. Louis—Service Blue Print 
& Photo Copy Co. 

Salt Lake City—Salt Lake Blue 
Print & Supply Co. 

Seattle—Kuker-Ranken, Inc. 

Tampa—Office Equipment 




































Rag Content Paper for “TOUGHER” Dry-Developed Prints 


Switch to Vapo-paper for your ammonia vapor prints. It’s tough and durable, and 
comes out of the machine fast—with all-white backgrounds clean as a hound’s 
tooth. The new rag content Vapo-paper stock stands up under long, hard use— 
and the new Vapo-paper emulsion brings out a// the sharp, contrasty fine line 
details and heavy solids, deeply colored in blue or Post red. No clouds—no blurs 


—no fadeouts. Try it out today. Two speeds, regular and fast. 
y oday O speeds, reg nd fast sno PEPUP Day, 


cm “py, 


% 
ee a] 
A 
. Not 





























GET YOUR FREE TRIAL NOW s 


At our expense, prove to yourself the superiority of 










Company = i 
gy Vapo paper. At the left is the name of your Post dealer. 
Paper Co. Phone him for your free trial supply of Vapo-paper— 
——— and be sure to tell him the Serial Number of your 


Washington, D. C.—R. E. 
MacMichael 
Wichita—City Blue Print Co. 


developing machine. Or send direct for your supply 
to The Frederick Post Company, Box 803, Chicago, Ill. 


INSTRUMENTS © EQUIPMENT @ BLUE PRINT PAPERS @ KINDRED SENSITIZED PRODUCTS 







f JUST PHONE OR WRITE 


YOUR NEAREST POST MAN 
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MERCURY 
PLUNGER 


RELAY 


SOLVES MOST 
PROBLEMS 


HIGH SPEED 
OPERATION 


CORROSION AND 
DUST PROOF 


MERCURY TO 
o MERCURY BREAK 


ONLY ONE 
MOVING PART 


MAINTENANCE 
FREE 


NO AC HUM 
OR CHATTER 





This maintenance free 
£ H-B relay is available 
normally closed or normally 
open. Will operate in any po- 
sition within 45° of vertical— 
accurately and with precision. 
Fool proof in operation it can't 
get out of order. When the coil 
is energized, the plunger is 
pulled downward displacing 
the mercury in the tube. This 
floods the contact and the cir- 
cuit is closed. When the coil 
is de-energized the plunger 
immediately floats to the top 
of the mercury, thereby open- 
ing the circuit. 


The H-B relay is avaiiabie in a 
diversity of mountings includ- 


ing a completely housed unit. 


H-B ELECTRIC COMPANY, INc. 


MANUFACTURERS oe He Bo ELECTRICAL DEVICES 
2503 NO. BROAD STREET, PHILADELPHIA, PA. 
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month last year. Shipments for September 1941 were 34,707 
also indicating a drop of 9.4 per cent from this past month. 
Shipments for the first 10 months in 1941 totaled 260,141 com- 
pared with 223,498 in the same period for 1940, up 16.4 per 
cent, according to Department of Commerce. 

Mechanical Stokers. October sales totaled 23,289 compared 
with 27,138, sales for September, showing a drop of 14.1 per 
cent, according to the Dept. of Commerce. Sales are down 
10.5 per cent compared with those for October 1940 which 
were 26,023. Total sales from January through October of this 
vear were 172,919 as compared with 135,226 for the same period 
in 1940 showing 27.8 increase. 


TO CONSERVE MATERIALS 


Problems of saving and reclaiming materials for military 
needs were discussed by an “information please” panel made 
up of eight industrial experts at one of the sessions at the 62nd 
annual meeting of the American Society of Mechanical En- 
gineers held in New York City in December. Questions, sub- 
mitted in advance by engineers throughout the country, were 
posed by Philip D. Reed, Chairman of the board of the Gen- 
eral Electric Co., and also deputy director, materials division 
ot the OPM, who acted as interlocutor. 

The panel of experts included F. J. Allen, product engineer, 
York Ice Machine Corp.; W. L. H. Doyle, engineer, Cater- 
pillar Tractor Co.; W. F. Drysdale, director general of In- 
dustrial Planning and Engineering, Canadian Government; W. 
W. Finlay, manager, Cincinnati Division, Wright Aeronautical 
Corp.; D. R. Kellog, assistant to manager, Engineering Labora- 
tories and Standards, Westinghouse Electric and Manufacturing 
Co., E. Pittsburgh, Pa.; John C. Parker, vice president, Con- 
solidated Edison Co. of New York, Inc.; C. E. Smith, vice 
president, New York, New Haven and Hartford R. R. Co.; 
and W. A. Straw, superintendent of development engineering, 
Western Electric Co., Hawthorne Works, Chicago, Ill. 

Mr. Reed, in stressing the importance of materials conserva- 
tion, stated that he is in favor of a national campaign for the 
collection of iron and steel scrap and other waste materials 
as well, and that the OPM is at present seriously considering 
such a program. Definite shortages of brass, copper and other 
necessary materials exist, he continued, and only through in- 
telligent planning for reclamation and substitution is there a 
real chance to add to supplies for both military and civilian use. 

Citing Canada’s experience in utilizing scrap metals in auto- 
mobile junk yards and tin can heaps, W. F. Drysdale said that 
satisfactory reclamation can best be accomplished by mobilizing 
as many civilians as possible for the task of bringing in such 
materials. C. E. Smith stated that the New York, New Haven 
and Hartford Railroad sells about 100,000 tons of scrap each 
vear, and estimated that railroads throughout this country dis- 
pose of about 5,000,000 tons annually. All usable scrap piles in 
or near railroads are being utilized, he said. 

Preceding the clinic, brief papers were presented, citing case 
histories of conservation and reclamation programs in actual 
operation in both small and large plants. W. W. Finlay 
described methods used by the Wright Aeronautical Corp., 
Cincinnati Division, for reclaiming cutting oils and coolants 
from metal chips and turnings. W. L. H. Doyle indicated 
methods employed by the Caterpillar Tractor Co., for con- 
serving materials both in building and repairing tractor parts. 
D. R. Kellogg described methods used in the various plants of 
the Westinghouse Electric and Mig. Co., to relieve the situation 
caused by shortages of essential materials, and cited examples 
of substitutions effected on refrigerators, ranges, cooking ap- 
pliances, washing machines, circuit breakers, meters, etc. F. J. 
\llen told of the substitutes utilized by the York Ice Machine 
Corp., in making coils for refrigerator display cases. 


ENERGY OUTPUT REMAINS AHEAD OF 1940 


Edison Electric Institute places the figures for the amount of 
electrical energy distributed by the electric light and power 
industry for the week ending November 29 as 3,292,415,000 
kw.-hrs., 12.3 per cent higher than those for the same period 
in 1940 which were 2,931,877,000 kw.-hrs. An increase of 2.7 
per cent was indicated in comparing these figures with those 
given for the preceding week which totaled 3,205,034,000 kw.- 
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* FIRST THINGS FIRST x 


With the Nation at war, suppliesof Monel, 
Nickel and Nickel Alloys are needed for 
our armed forces. Although all efforts 
must now be aimed toward victory, The 
International Nickel Company will con- 
tinue to report developments for the in- 
formation of metal users who are con- 
cerned with the war efforts of today and 
the peace-time progress of the future. 
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: : Tensile am —. Elongation Hardness Toughness 
INCO ALLOY CONDITION Strength 0.2 “9 Of ; in 2 in. Brinell Standard 
1000 psi. 1000 ok per cent 3000 keg. Izod-ft.-lbs. 

























































Pe inntincsces Cold-drawn, as drawn......... 85-125 60-120 160-250 
“K*’ MONEL..... | Cold-drawn, heat-treated... 140-170 100-130 260-320 
INCONEL......... Cold-drawn, as drawn......... 95-150 70-125 180-290 
“KR” MONEL.. | Cold-drawn, heat-treated... 140-170 100-130 260-320 
“Z” NICKEL.... | Cold-drawn, heat-treated... 160-190 120-150 300-380 
“R” MONEL..... | Cold-drawn, as drawn......... 80-115 50-100 150-230 
“S” MONEL..... Castings as cast..........ccccs00s 110-145 80-115 275-350 
NECTEEL,....ccccccee Coid-drawn, as drawn......... 65-115 40-90 125-230 


*Specimen completely fractured. 


ALLOYS 


MONEL - “K’’ MONEL - “’S” MONEL - “R’’ MONEL - “KR” MONEL - INCONEL - NICKEL - “I NICKEL 
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KUX DIE CASTING 
—M ACHINES—— 


. «« Ten sizes and types for lead, zinc, alumi- 
num, or brass alloys, from 6” x 9” to 24” x 24” 
between the bars... Massive, extra strong, 
alloy steel construction ... Air or self con- 
tained hydraulic operation ... High injection 
and locking pressures... Simple, safe opera- 
tion... . Automatic timing... 


WRITE FOR DESCRIPTIVE FOLDER, OR TO ARRANGE 
FOR A DEMONSTRATION 


KUX MACHINE COMPANY 
DEPT. E, 3930-44 W. HARRISON, ST., CHICAGO, ILL. 





- 


| [FOR EVERY MECHANICAL NEED} | 


COIL SPRINGS FLAT SPRINGS LOCK SPRINGS 
PN MS |) Oh) WIRE SPECIALTIES 
SNAP RINGS 2 WIRE FORMS 


mn 


We make springs from every type of wire 

up to and including three-eights diame- 

ter. We pledge rigid adherence to your 

specification. Get our quotation on your 
next job. 


AMIERICAN GPIRING 


AND MANUFACTURING CORP. 





Holly, Michigan 
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hrs. Electrical energy output for the four weeks preceding this 
date totaled 13,128,487,000 kw.-hrs. as compared with 11,519,- 
289,000 kw.-hrs. for the same period last year, denoting an 
increase of 13.9 per cent. 


CHEMICAL INDUSTRIES HOLD EXPOSITION 


Filling three floors with informative displays, regarding ma- 
terials, processes and production aids, the Exposition of Chem- 
ical Industries presented chemistry’s relationship to the nation’s 
economy, present and future, at the Grand Central Palace, New 
York, in December. Emphasized in exhibits was the problem 
of substitute materials, since chemistry’s contribution of syn- 
thetics is an exceedingly important one. 


$1,000,000 DEFENSE BONUS 


Over 21,000 employees of Allis-Chalmers plants will benefit by 
a bonus totaling over $1,000,000. According to Mr. Babb, Pres- 
ident of the company, this bonus will be paid not in a lump 
sum but on a basis of two cents an hour to all hourly employees 
and a comparable adjustment to salaried employees. Three 
cents an hour defense bonus will be paid for all time and one- 
half overtime and four cents for all double-time. 


REED LOOKS TO THE FUTURE 


Philip D. Reed, chairman of the board of the General Electric 
Company and also deputy director, materials division of the 
OPM, stated in a talk before the Sales Executive Conference 
of the St. Louis Chamber of Commerce that faith is “a product 
more essential to our future than all of the strategic materials 
combined.” He urges that the most important “selling job” 
in these times is the overall one of pointing out to and con- 
vincing the American people that when this emergency is 
over, private industry can, and probably will, through the 
things we are learning and will continue to learn in every 
field of scientific research and production during this period 
of hostilities, produce at lower and lower costs a veritable flock 
of useful, new products and many improved old ones which will 
enable us to resume the march toward an ever higher standard 
of living. 


RATINGS MINIMIZED BY OPM 


Office of Production Management has formally approved a new 
production requirements plan which tends to streamline the 
method of granting priority assistance to companies engaged 
in military and essential civilian production. This plan will re- 
duce to minimum the number of ratings which will be necessary 
to cover a manufacturer’s production schedule for a_three- 
month period. 

Special allocations of aluminum, nickel and copper, to con- 
tinue set production in the first three months of 1942 and also 
for maintenance and repair parts, have been requested of 
OPM by the RMA Priorities Committee. Emergency plastic 
allocations have been arranged by RMA, which also has se- 
cured official “interpretations” of the recent OPM copper con- 
servation order. The later rulings have largely exempted the 
radio industry from the copper restriction procedure and vir- 
tually restricted the use of copper in radio manufacture of func- 
tional, non-essential usages. 


LARGE AIR CIRCUIT BREAKER STANDARDS 


Complete industry standards for large air circuit breakers as 
adopted by Nema. Included are facts of manufacturing, test and 
performance, as well as definitions and instructions for the in- 
stallation, operation and care of such units. Available from 
Nema Headquarters, 155 E. 44th St., New York, N. Y. 


PHONOGRAPH MANUFACTURERS’ STAND 


In a statement pledging wholehearted compliance with the 
order of the OPM curtailing production of automatic phono- 
graphs, the Automatic Phonograph Manufacturers Association 
points out that the industry’s plants and engineering personnel 
can readily be adapted to military work. However, the state- 
ment continues, there is a double duty to be. performed, that of 
also maintaining morale. The Automatic Phonograph Manu- 


ELECTRICAL MANUFACTURING 





How accurate 


th; e instrument 2 


--- HOW PERMANENT THE MAGNET! 


“How come,” you say, “that so many 
WEstTon Instruments manufactured ten, 
twenty or even fifty years ago are still 
giving dependable service throughout in- 
dustry?” 

For the answer . . . first consider the 
backbone of these Westons. Despite their 
advanced age . . . the magnets have re- 
mained unchanged . the strength of 
the magnetic field remained constant. 
Neither time, temperature variations, 
vibration, nor external demagnetizing 
influences have had any effect. Thus, with 
their full strength “kept in,” errors due 
to weakening have been “kept out.” 


The secret of the permanency of WESTON 





magnets dates back over a half century 





LABORATORY STANDARDS .. 


INSTRUMENT 
CONTROL DEVICES 


TRANSFORMERS SENSITIVE RELAYS 


EXPOSURE METERS . . . AIRCRAFT INSTRUMENTS . . 
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EQUIPMENT .. 
ELECTRIC TACHOMETERS 





ago... when in the middle 80's Dr. Weston 
established the basic principles of design, 
and manufacturing control, which first 
gave the iron horseshoe perpetual mag- 
netic life. And it is these same funda- 
mental principles which still give mag- 
nets this essential quality of permanency 

. even when modern materials are em- 
ployed. 

So today, at Weston, these same basic 
principles are faithfully carried out .. . 
to give magnets the same lasting perma- 
nency ...to provide the same life-expec- 
tancy ... to all instruments which bear 
the WESTON name. Weston Electrical In- 
strument Corporation, 582 Frelinghuysen 


Avenue, Newark, New Jersey. 





. PRECISION DC AND AC PORTABLES ...DC, AC, AND THERMO SWITCHBOARD AND PANEL INSTRUMENTS 
SPECIALIZED TEST 


. LIGHT MEASUREMENT AND 
DIAL THERMOMETERS 
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Hex-Socket Screws Offer Electrical 
Manufacturers These Urgent Advantages 


1) ECONOMICAL CONSTRUCTION: Allen Hollow Screws 
open a way to substantial savings in materials because of their 
tremendous strength and gripping power, which make pos- 
sible the use of smaller sizes of screws, smaller flanges and light- 


er parts. 


2) IMPROVED DESIGN: Use of small screws and parts, in 
turn, permits more compact designs that improve both the ap- 


pearance and handiness of machines, appliances or apparatus. 


3) WELD-LIKE SET-UPS: These screws, made from special- 
analysis alloy steel (ALLENOY ) scientifically heat-treated and 
precision threaded to a high Class 3 fit, hold parts together with a 


grip that defies vibration. 


+) EASE OF ASSEMBLY: With the handy hex keys, ALLENS can 
be set up quickly in hard-to-get-at places where open end 
wrenches cannot be worked. For added convenience in using the 
smaller sizes, the screws can be held on the end of the key and 


threads started in the tapped hole with no finger manipulation. 


(5S) LOW MAINTENANCE: The hex socket principle eliminates 
worn, burred slots and rounded, battered heads. With ALLENS 
adjustments can be made indefinitely without damage to the 
socket hole so long as old, rounded keys are not used. Replace- 
ments are practically never necessary for any other reason since 
every ALLEN screw is guaranteed perfect, being instrument- 


tested at every stage and inspected manually and visually. 


Call on your local Allen Distributor for samples and advisory service. 


THE ALLEN MFG. COMPANY 


HARTFORD, CONNECTICUT, U.S. A. 
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tacturers Association expresses the hope that their organization 
may remain intact during the war for both military and morale 
purposes. 


TURBINE GENERATOR STANDARDS 


Covering turbine units, synchronous generators for steam tur- 
bine drives and direct current generators for steam turbine 
drives, a Nema bulletin of recommended practices has just been 
compiled. Available from the National Electrical Manufa 
turers Association, 155 E. 44th St., New York, N. Y. 


OPM HOST TO NEMA MEMBERS 


More than 500 members of Nema and other electrical manu 
facturers were guests of the Division of Priorities, OPM, at 
the Priority Training Conference for the electrical manufactur- 
ing industry held in the Chamber of Commerce Auditorium, 
Washington, D. C. A representative group of speakers from 
the OPM staff discussed various phases of priorities affecting 
the industry. 


ABOUT PEOPLE YOU KNOW 


Dr. Ray H. Manson has been elected chairman of the 
set division of the Radio Manufacturers Association as well as 
vice president and a member of the executive committee 
Formerly Dr. Manson was vice president and general manager 
of the Stromberg-Carlson Telephone Manufacturing Company. 

George H. Johnson, president of Gisholt Machine Co., 
Madison, Wis., succeeds the late Clifford H. Stilwell as presi- 
dent of the National Machine Tool Builders’ Association. 

H. D. Kelsey, engineer of the air conditioning and com- 
mercial refrigeration department of General Electric in Bloom 
field, N. J. has been called to take duties in the supercharger 
engineering department for the duration of the emergency. 
Coincidentally, F. T. Grothouse has been appointed as en- 
gineer in charge at the department’s Winter St. plant in Fort 
Wayne, Ind., and D. W. McLenegan as engineer in charge at 
the Bloomfield works. 

L. L. Warriner, vice president and manager of the Mastet 
Electric Company, Dayton, Ohio, since 1936, has been mad 
resident and general manager. Mr. Warriner succeeds E. P. 
] al sl . 

Herman W. Steinkraus, vice president and director of 
Bridgeport Brass Company since 1928, has been elected general 
manager of the company. He will continue as vice president 
and director 

Raymond C. Cosgrove, vice president and general man- 
iger of the manufacturing division of the Crosley Corp. has 
just accepted an appointment as a member of the priorities 
committee of the RMA. 

John H. Ashbaugh has been appointed as manager of 
manufacturing and engineering of the Westinghouse mer- 





1. H. ASHBAUGH 'T. I. PHILLIPS 


chandising division. He has been acting manager of the two 
departments since January 1941. Mr. Ashbaugh has been as- 
sociated with Westinghouse since 1918. 

T. I. Phillips has been elected vice president of the West- 
inghouse Electric and Mfg. Co. Mr. Phillips started with the 
company as a tool maker in 1915 and has been assistant to 
the president of the company since February, 1941. 

Dr. William R. Hainsworth was elected president of the 
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Defense Savings Pay-Roll Allotment Plan 


voluntary | helps workers provide for the future 
pay-roll 
allotment 
plan helps defend America today 


helps build future buying power 


This is no charity plea. It is a sound business proposition that 
vitally concerns the present and future welfare of your company, 
your employees, and yourself. 

During the post-war period of readjustment, you may be faced 
with the unpleasant necessity of turning employees out into a 
confused and cheerless world. But you, as an employer, can do 
something now to help shape the destinies of your people. 
Scores of business heads have adopted the Voluntary Pay-roll 
Allotment Plan as a simple and easy way for every worker in 
the land to start a systematic and continuous Defense Bond 
savings program. 


Many benefits . .. present and future. _ It is 
more than a sensible step toward reducing the ranks of the 
post-war needy. It will help spread financial participation in 
National Defense among all of America’s wage earners. 

The widespread use of this plan will materially retard infla- 
tion. It will “store” part of our pyramiding national income 
that would otherwise be spent as fast as it’s earned, increasing 
the demand for our diminishing supply of consumer goods. 


And don’t overlook the immediate benefit . . . money for 


defense materials, quickly, continuously, willingly. 


Let’s do it the American way! America’s talent for 
working out emergency problems, democratically, is being 
tested today. As always, we will work it out, without pressure 
or coercion ... in that old American way; each businessman 
strengthening his own house; not waiting for his neighbor to do 
it. That custom has, throughout history, enabled America to 


get things done of its own free will. 


In emergencies, America doesn’t do things 
*‘hit-or-miss.”° We would get there eventually if we 
just left it to everybody’s whim to buy Defense Bonds when they 
thought of it. But we’re a nation of businessmen who under- 
stand that the way to get a thing done is to systematize the oper- 
ation. That is why so many employers are getting back of this 
Voluntary Savings Plan. 

Like most efficient systems, it is amazingly simple. All you 
have to do is offer your employees the convenience of having 
a fixed sum allotted, from each pay envelope, to the purchase of 
Defense Bonds. The employer holds these funds in a separate 
bank account, and delivers a Bond to the employee each time 
his alloftiefits acctinulate to a sufficient amount. 


Each employee who chooses to start this savings plan decides 
for himself the denomination of the Bonds to be purchased and 


the amount to be allotted from his wages each pay day. 
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How big does a company have to be? — From 
three employees on up. Size has nothing to do with it. It works 
equally well in stores, schools, publishing houses, factories, or 
banks. This whole idea of pay-roll allotment has been evolved 
by businessmen in cooperation with the Treasury Department. 
Each organization adopts its own simple, efficient application 
of the idea in accordance with the needs of its own set-up 


No chore at all. The system is so simple that A. T. & T. 
uses exactly the same easy card system that is being used by 
hundreds of companies having fewer than 25 employees! It is 
simple enough to be handled by a check-mark on a card each 
pay day. 


Plenty of help available. Although this is your plan 
when you put it into effect, the Treasury Department is ready 
and willing to give you all kinds of help. Local civilian com- 
mittees in 48 States are set up to have experienced men work 
with you just as much as you want them to, and no more. 

Truly, about all you have to do is to indicate your willingness 
to get your organization started. We will supply most of the 
necessary material, and no end of help. 


The first step is to take a closer look. Sending in 
the coupon in no way obligates you to install the Plan. It will 
simply give you a chance to scrutinize the available material and 
see what other companies are already doing. It will bring you 
samples of literature explaining the benefits to employees and 
describing the various denominations of Defense Savings Bonds 
that can be purchased through the Plan. 


Sending the coupon does nothing more than signify that you 
are anxious to do something to help keep your people off relief 
when defense production sloughs off; something to enable all 
wage earners to participate in financing Defense; something to 
provide tomorrow’s buying power for your prod- 
ucts; something to get money right now for guns 
and tanks and planes and ships. 


France left it to “hit-or-miss” . . . and missed. 
Now is the time for you to act! Mail the coupon 
or write Treasury Department, Section A, 709 


Twelfth St. NW., Washington, D. C. 


FREE -NO OBLIGATION 


Treasury Department, Section A, 
709 Twelfth St. NW., Washington, D. C. 


Please send me the free kit of material being used by 
companies that have installed the Voluntary Defense 
Savings Pay-Roll Allotment Plan. 


Name 
Position _ wianndiiadanitca ciiniastectatintincailianiiaiinaaaitacals 


Company ncaa 


Address 








OILLESS BEARINGS AND PARTS 
AVAILABLE IN MANY ALLOYS 


NEVEROIL, by pan powder metal- 
lurgy since 1904, is making available to 
industry a diversity of alloys, each suited to 
meet particular service requirements. Because 
such factors as speed, load, temperature, the 
presence of ad, alkali, water, etc. all have 
direct influence on operating efficiencies; 





NEVEROIL 
OILLESS and SELF- 
LIUBRICATING 
BEARINGS, BUSH- 


INGS and /formed- 
to-size SPECIAL 
SHAPES are avail- 


able in NEVEROIL produces the bearing or com- 
GRAPHEX ponent for a specific application. Our 
Graphite a engineers are eliminating costly machining 
eee tinet operations for manufacturers, too, by deliver- 
COPREX ing formed-to-size products. Inquiries 


Special Bronze 


Write today for 
Catalog No. 11. 


are invited; details submitted will be treated 
in strictest confidence — no obligation. 


aa 


W AKEFIELD MASSACHUSETTS 












ALLIANCE 
MODEL “K” MOTOR 


MUO es 
gee 


Scores of uses such as driving fans, movie projectors, and waar light 
home appliances, powering toys, motion displays, a _ 
trol systems—these and many other applications have proved the last- 
ing dependability of Alliance’s line of inexpensive small motors. 


The recently designed, Model K shaded pole induction mane, Se. 
trated above, is the last word in efficient small motor design. ; en 
quantity warrants, this motor can be furnished with variations =e at 
the basic motor to a specific application. Model K can be produce 
in all standard voltages and frequencies with actual measured _~— 
outputs ranging upwards to 1/100 H.P. Greater outputs can ~ ob- 
tained, when used for intermittent duty only or where forced venti _— 
is provided. A two pole design is employed with no load rotor speeds 
of approximately 3450 R.P.M. 


Finest materials and precision manufacturing assure long life and 
freedom from breakdowns. 










Write today for further information. Address Dept. H. 





ALLIANCE MFG. CO.* ALLIANCE, OHIO 
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American Society of Refrigerating Engineers at its annual meet- 
ing in St. Louis, Mo. Dr. Hainsworth is vice president in 
charge of engineering of Servel, Inc. He succeeds L. L. 
Lewis, vice president of the Carrier Corp., and has been en- 
gaged in refrigeration research and product development for 
more than twenty years. 

Elmer F. Richter who has been associated with the Ad- 
dressograph-Multigraph Corp. for the past 20 years, has been 
elected assistant general manager. He will continue as secre- 
tary, a position he has held since 1937. 

William §. Shipley, chairman of the board of York Ice 
Machinery Corp., and chairman of the Defense Committee of 


| the Manufacturers Association of York as well as Chairman 


of Region No. 10 of the Pennsylvania Division of Contract 
Distribution of the OPM, was presented with the distinguished 


| service award of the American Society of Refrigerating Engi- 
| neers at its annual meeting at St. Louis, Mo. 


The award was 


| made in recognition of his leadership and outstanding effort in 


developing and bringing into successful use the “York Plan,” 


| a cooperative plan for coordinating the community’s civic and 


| engineer. 


industrial activities in the interest of the National Defense 
Program. 

Irving C. Eaton, assistant engineer of the General Electric 
works laboratory at Bridgeport, Conn., has been appointed 
He succeeds E. W. Schwartz who has resigned. 
J. W. McNairy, who has been associated with the General 


| Electric Co. for 24 years, has been appointed assistant manager 


of the Bridgeport Works of this company. 
became effective on December 1. 
Norman McKinney has been elected president of the Elec- 


His appointment 


| tric Glass Company, a newly organized company for the manu- 


facturing of sensitive temperature controls. George F. Douglas 
has been elected vice president. 

R. W. Gemmell has been appointed to the staff of the 
Emergency Products Division to supervise government ne- 
gotiations involving ordnance equipment and special defense 
products. Mr. Gemmell joined the Westinghouse at East 
Pittsburgh in 1926. 

A. L. Marsh, president, Hoskins Mfg. Co. in Detroit and an 
active member of the Electrical Alloy Section of Nema, has 
been awarded the Albert Sauveur Achievement Medal by the 
American Society for Metals in recognition of his pioneering 
metallurgical achievements. Mr. Marsh is recognized as the 


| inventor of nickel chromium heating wire. 


V. A. Gwyer, previously vice president of Reynolds Metals 
Co., has been made vice president of Pierce Laboratory, Inc. 
E. S. Boynton, at various times associated with Remington 
Typewriter, International Business Machines, etc 
named manager of engineering. 

Joseph F. Woogan has been named general manager of 
United Shoe Machinery Co., succeeding the late Harold A. 
Osborne. 

Kenneth R. Blake has been appointed chief engineer of 
the Kaydon Engineering Corp. 

Norman P. Goss, formerly metals researcher for the Cold 
Metal Process Co. has been appointed research engineer of 
American Steel and Wire Co., Cleveland. 

George Gilman is now chief engineer of the Thomas B. 
Gibbs Co. 

George A. Johns, previously vice president and sales man- 
ager, has been elected president of the American Insulator 
Corp. 

L. M. Ewell, connected with the Link-Belt Co. since 1906, 


-. has been 


| has been appointed general manager of the company’s eastern 
| division operations. 


A. P. Fontaine has been made chief engineer of the engi- 
neering and development of Vultee Aircraft, Inc., succeeding 
E. G. Bruce, appointed chief research engineer. 


RADIO’S PART IN TIME OF WAR 


The necessity for maintaining the radio as a medium in propa- 
ganda and education is causing interest in the future of the 
radio business. Dorman D. Israel, chief engineer of the 
Emerson Radio and Phonograph Corp., states that supplying 
radios for this purpose will not only help win the war but 
will provide employment for many thousands who could not 
otherwise be employed. He shows with a typical example how 
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there has not dawned a New Year 


with so many unknowns. 


—THIS WE DO KNOW — 
The full meaning of 


LOYALTY and DEPENDABILITY! 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 
Manufacturers of ‘‘TOPHET" the Nickel-Chrome 


SET 2, 3 OR 4 


RIVETS aT oncE 
AND WATCH YOUR 
PRODUCTION JUMP! 


QUALITY IN 
SPECIAL PORCELAIN PARTS 


ee : . @ Our job ist d i 
Es... yoo nun deal ee. 1% = “ ur job is to produce Special Porcelain 


Parts to meet the customers’ individual 
ant we aie : . ue . 2 - requirements. We are doing just that, 


satisfactorily and economically, for many 
duction rate and lower exacting buyers. Send us your inquiries; 


hae “ ‘ no obligation. 
production costs at the = : bi 2 j : AKRON PORCELAIN CO. 
same time, with Chicago : ; ia a ‘ e Akron, Ohio 
Multiple Rivet Setters. _ 
Versatile, automatic 
Chicago Riveters are 
made for a wide variety 
of uses in both light 
and heavy duty types. 
o t * 


Write for Special Automatic 
Rivet Setter Bulletin or submit 
blue print or sample assem- a ’ 
bly for recommendations . i ch a = ; oa 


| fa Lk ; 
Cv a tha el ae PORCELAIN TH aed Ae 


eg 


9609 West Jackson Bivd., Bellwood, Illinois (Chicago Suburb) 
Tubular and Split Rivets in All Rivet Metals 


Automatic and Manual Rivet Setters for One to Four Rivets at a Stroke cd = AKRON OHIO 
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FURCING acorlinto a 
SMALL SPACE doesnt 


EN MTL Tt 





But by winding this same coil 


on a PRECISION 
BOBBIN it will fit 


the space, function perfectly 


OU get more winding area on 
Precision Bobbins. With them 
you can make considerably smaller 
coils using the same number of turns 
and the same size wire as previ- 


ously used. 





Pictured here is a miniature motor. 
It is smaller than its predecessor. 
It is more efficient. A small 
Precision Bobbin wound coil did 


it. Modernization required a 





smaller product. A Precision 


ROUND 
Bobbin made it a reality. 


Better insulation, light weight with 
greater strength, increased pro- 
duction and smaller coils are four 


reasons why more and more manu- 





facturers use them. 


SQUARE 
Hundreds of examples are on 


record where a few dollars’ worth 
of Precision Bobbins has improved 
products and upped production 
output at great savings. Samples 





to your specifications for the ask- 


ing. Get all the details. 
RECTANGULAR 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 
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the amount of aluminunr, copper, steel and plastics used, all 
of which are becoming so necessary to the defense 
can be reduced by startling amounts without any sacrifices 
in quality or performance of household radios. A_ specific 
suggestion of how this can take place is the statement that 
silver wire can be substituted for the commonly used copper 
wire. Accompanying this above suggestion, Mr. Israel 


program, 


pre- 
sented other examples of where very small amounts of other 
precious, but strategic materials, can take the place of large 


amounts of copper. 

LL. W. Teegarden, Manager of RCA’s Radio and Tube Di 
vision, told New York radio press editors and representatives 
that RCA is supplying large volumes of receiving, transmitting 
and special purpose tubes to the United States armed forces, 
Lease-Lend, and military equipment manufacturers while striv 
ing to meet requirements for commercial uses. Mr. Teegarden 
pointed out that the tube industry’ problem will be more serious, 
not only because of limitations imposed by materials shortages, 
but even more so by the industry’s lack of adequate production 
facilities and trained personnel. To date all military require 
ments for receiving tubes have been met promptly by RCA, how- 
ever, enormous problems remain to be surmounted in the future. 


SMALL BUSINESS IN THE WAR 


\ resolution by Representative Patman of Texas has been 
adopted in the House, creating a seven-member committee to 
conduct an inquiry of how small businesses are faring under the 
war-defense program. By custom, Patman probably will be 
named chairman of the group. 


VACUUM CLEANER OUTPUT CUT 10 PER CENT 


Reduction of 10 per cent based on average monthly factory sales 
for the 12 months ending June 30, 1941 and covering the period 
from Oct. 1 to Dec. 31, 1941 has been imposed upon large 
manufacturers of vacuum cleaners by OPM. Curtailment of the 
vacuum cleaner industry is relatively small compared to cuts 
ordered for other consumers’ durable goods industries due to 
the fact that vacuum cleaners require only small amounts of 
raw materials. 

In order to achieve the curtailment desired, the OPM has 
revised its original estimate on refrigerator manufacturers and 
demanded a cut of production in January and February of 30 
to 52 per cent below the monthly average output for the 
twelve months ended June 30, 1941. The extent of the cut during 
the first two months varies according to the size of the com- 
panies involved, with the largest producers bearing the sharpest 
slashes. 


PRIMER FOR INDUSTRIAL EXHIBITORS 


\ guide to more effective and profitable participation in trade 
shows, exhibits, fairs and expositions especially compiled for 
the infrequent show exhibitor. A study and review contain- 
ing much helpful material as to planning and preparation in 
the interest of manufacturers effectiveness. Elementary in style 
and content, it is chiefly concerned with the mechanics of taking 
part in a show. 

Although written specifically for industrial advertiser mem- 
bers and therefore dealing primarily with trade or industrial 
shows and exhibits, the basic principles are applicable to gen- 
eral show participation and can be adapted to many types of 
exhibits. Published by the Association of National Advertisers 
Inc., 330 W. 42nd St., New York, N. Y. 


MACHINE TOOL OUTPUT EXPANDS 


Machine tool production has risen from 22 million dollars in 
1932 to an estimated 750 million in 1941. Still further increase 
is scheduled for next year. Before the war-defense emergency, 
there were about 300 firms in the country engaged in the manu- 
facture of machine tools. With current production oi machine 
tools running four times larger than even in 1929, it is now esti- 
mated that there are over 1,000,000 workers operating the 
machine tools that build American armaments. 


NEW PLANTS, EXPANSIONS 


Monsanto Chemical Company announces negotiations for 
the construction of a $2,200,000 plant to produce chemicals 
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WHEN APPLICATIONS CALL FOR 


ME ae 


THAN STANDARD TUNGSTEN CONTACTS... 


























In some applications for 
electrical contacts, a harder 
surface is required than that 


SURFACE OF T 
ae afforded by the standard 


TUNGSTEN CONTACT tungsten point. 
Cleveland Tungsten type 
“IK"’ tungsten contact with 
glass-hard surface has been 
developed to meet this 
requirement and is being 
widely adapted in many 
fields. As contacts for elec- 
trical distributors, magnetos, 
and make-and-break con- 
tactors subject to a rubbing 
action — and other ma- 
SURFACE OF THE chines, appliances and 
CLEVELAND equipment — this type is 
effecting increased operat- 
ing efficiencies. 
Process is covered by 
recently granted U. S. 
Quotations promptly submitted on patent and pending patent 
your Seeeeeee. OY Sanenen ae application concerning 
our nearest standards willbe sent which we will be pleased 
to furnish details. 


eS 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 
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) TE-Phill sed head screws 
-HOLTITE-Phillips reces ' 
Sa cut fastening time up a 
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MEANS ’ Above: Specials exact to specifications. 


Loe 
TO 
BOSTP SWITCH 


The unique design of the ACROSNAP SWITCH with its 
rolling spring to snap the blade from one position to the 
other permits actuation with a very slight flexure of the 
blade. 


Since metal fatigue is governed by the relation of the unit 

3 si thal stress to the elastic limit of the ma- 
<e en terial it follows that this minimum 
— leaf, spring plunger, flexure means exceptional long 


etc. life for ACROSNAP SWITCHES. 






= rc Write for complete informa- 
| == \ Wea 
{ | 
it 
Tew ACRO ELECTRIC CO.8 


Engineered 3166 FULTON RD. « CLEVELAND, OHIO Hm 


CONTINENTAL 
SCREW COMPANY 


New Bedford Mass. Warehouses Detroit & Chattanooga 
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TORQUE 
MOTORS 
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Ohio Torque Motors are employed to release 
brakes and hold them open .. . operate gates 
and doors . . . turn valves . operate clutches 
. .. Close and open switches . . . any job a solenoid 
or power cylinder can do. 


They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft. to 100 oz. ft., equal to 1/16 Ft. 


lb. to 71% ft. Ibs., and to operate on one- two- or 
three-phase A.C., or up to 250 volts D.C. 


What is your problem? 
— OHIO MOTORS INCLUDE——— 


Split-Phase Induction to 1/3 HP Shell Types to 5 HP 
Direct Current to 3/4 HP Torque to 100 oz. ft. 
Permanent Split Capacitor to Shaded Pole to 1/30 HP 

3/4 HP Synchronous to 1/6 HP 
Capacitor Start to 2 HP A.C. to D.C, Motor Generators 
Capacitor Start and Run to 2 HP and High to Low Voltages D.C. 
Polyphase to 2 HP Dynamotors up to 300 watts 





The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland, Ohio 
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needed in the manufacture of synthetic rubber. The plant is 
to be constructed in the vicinity of Galveston County, Texas. 

RCA Laboratories has celebrated the laying of the corner- 
stone for their new building at Princeton, N. J. This new plant 
is designed to be a foremost center of radio research. 

Minneapolis-Honeywell Regulator Company is building 
its fourth addition to its Minneapolis plant. Rising four stories 
above the north wing just completed last year, the 65,000 sq. 
ft. of added floor space is needed for recent military orders. 

Triangle Conduit and Cable Company, Inc. announce 
that on and after December 29, 1941 its entire headquarters, 
organization and executive offices will be located in New 
Brunswick, N. J. 

Hycar Chemical Co. is the new corporated name of the 
jointly owned enterprise of the B. F. Goodrich Co. and the 
Phillips Petroleum Co. Formerly known as the Hydrocarbon 
Chemical & Rubber Co., Hycar manufactures synthetic rubber 
at its Akron, Ohio plant and expects shortly to erect a new 
establishment near Louisville, Ky., capable of turning out 10,000 
long tons of rubber yearly. 

Extruded Plastics, Inc., is now operating at Norwalk, 
Conn., in a factory built exclusively for the mass production 
of extruded plastic shapes. 

Hercules Powder Company is making plans for expansion 
of its chlorinated rubber capacity at Parlin, N. J. The en- 
largement of plant facilities, to be completed in February, will 
increase production of parlon, a chlorinated rubber, nearly 50 
per cent. 

Reliance Electric & Engineering Co. has purchased the 
present plant of the Cleveland Hobbing Machine Co. giving it 
31,000 additional sq. ft. of floor space. 

Cleveland Hobbing Machine Co. expects to move its 
operations shortly into its new plant in Euclid, Ohio. 

Infra-Red will soon have available for the use of their 
customers a complete service laboratory located at 1633 E. 40 
St., Cleveland, Ohio, in connection with its manufacture of infra- 
red baking equipment. Infra-Red has given up the distributor- 
ship of Fostoria products in Northeastern Ohio and _ will 
specialize as infra-red equipment manufacturers. 

Clark Cooper Company announces its removal to a new 
and larger factory at Palmyra, N. J. 

Haag Bros. Co. have built a new plant at 1616 North 
Adams St., Peoria, Illinois. This new plant will be outfitted 
especially for the handling of repair parts and service for their 
machines and for the development of new ideas for domestic 
laundry equipment. The special tools and equipment for the 
production of Haag washing machines has been taken over by 
the Dexter Company of Fairfield, Lowa. 

General Electric Co. has started construction work on a 
25 million dollar factory in Fort Wayne, Ind. This factory 
will be devoted to the manufacture of turbo-superchargers for 
airplanes. The building is a Defense Plant Corp. project and 
is expected to be finished by July 1. 

International Telephone & Radio Manufacturing Corp., 
a subsidiary of International Telephone & Telegraph Corp. is 
starting production in its new factory at East Newark, N. J. 

Consolidated Aircraft Corp.’s bomber assembly plant is to 
be opened by mid-July, 1942 in Ft. Worth, Tex. Costing 25 
million dollars, this “blackout” plant will cover 450 acres. 
From 50-60 bombers will be assembled monthly. 

Electric Glass Company, newly organized in August, will 
specialize in the manufacturing of sensitive temperature con- 
trols as well as alarm units manufactured on the principle of 
the mercury sealed-in-glass units. They will also include the 
manufacture of sensitive low current relays in order to assure 
long life to the sensitive mercury type thermostats. At present 
their plant, located at Hatboro, Pa., is chiefly engaged in de- 
fense while making units covering air condition controls for 
transportation facilities. 

E. F. Houghton & Co. has completed a new, ultra-modern 
office building in Philadelphia. This three-story structure 
combines various modern features including glass-block con- 
struction and air conditioning. 

Philco Storage Battery Division has moved to a larger 
plant in Trenton, N. J. This expansion move precedes by only 
a few months the 50th anniversary of the company’s establish- 
ment in 1892. 
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“WE FLY WITH EVERY SHIPMENT 
YOU SEND BY AIR EXPRESS!" 


Meet “Swifty” and “Thrifty”—the Arr Express 
co-pilots. They always fly together, giving you 
the “double” advantage of super-speed and 
economy whenever you send a shipment this 
FASTEST way. Today, with war emergencies 
demanding utmost speed and economy, AIR 
Express is more vitally necessary than ever. 
At 3 miles a minute, Arr Express wings any- 
thing from pound-packages to ton-heavy indus- 
trial equipment—as far as 2500 miles overnight! 
The cost? Low Air Express rates are even more 
economical when you consider the valuable 
hours, days — even weeks saved in shipping 
time. Special pick-up and special delivery at 
no extra charge within regular Railway Express 
vehicle limits in all cities and principal towns. 
Find out about it— phone Railway Express, 
Air Express Division. 
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Prompt Shipment from 10 Strategically-Located 


Steel-Service Plants... Principal products include—Alloy 
Steels, Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops 
and Bands, Beams and Heavy Structurals, Channels, Angles, 
Tees and Zees, Plates, Sheets, Cold Finished Shafting and 
Screw Stock, Strip Steel, Flat Wire, Boiler Tubes and Fit- 
tings, Mechanical Tubing, Rivets, Bolts, Nuts, Washers, 
etc. Write for Stock List. Joseph T. Ryerson & Son, Inc. 
Plants at: Chicago, Milwaukee, St. Louis, Detroit, Buffalo, 
Cincinnati, Cleveland, Boston, Philadelphia, Jersey City. 





























Base for airplane 
identification switchbox. 


PLASTICS FOR DEFENSE 


This switchbox base, with metal inserts, is just one 
of many plastic molded parts for defense now 
being produced by Chicago Molded. Whether 
the production of plastic molded parts for your 
defense job calls for unusual engineering skill, 
quantity production, or both, you will find here 
unexcelled facilities for giving you the service 
you require. 


CHICAGO MOLDED PRODUCTS CORP. 
1024 No. KOLMAR AVE. CHICAGO, ILL. 




























Briefly reviewed, on this and the following 
page, are recently published sources of de- 
scriptive and technical information as offered 
by various suppliers of essential materials, 
electrical and mechanical parts, equipment, 
motors, drives, controls, finishes, etc., for in- 


tegration within complete products. 


LUBRICATION PROCESS. Modified use of the 


phosphating process of protecting metals against corrosion and 
preventing wear on moving parts. Coating mechanism, equip- 
ment and method of operation, tie-up test and performance test 
as well as tables showing oil absorption and thickness of coating 
all described in a highly factual booklet. Parker Rust-Proof 
Company, 2177 E. Milwaukee Ave., Detroit, Mich. 


CONVEYOR CHAINS. Focuses the attention of de- 


signers and manufacturers of machinery on the conveying medium 
and reveals possibilities for improved performance and economy 
through the use of improved materials and parts conveyors. De- 
signed for use on machinery wherever operations call for the 
mechanical handling of parts or the transfer of materials in 
process. Various descriptions, series and uses listed, also en- 
gineering data, standard and special attachments and attachment 
designs with formulas for calculating total chain pull. Included 
are tables of standard types of sprockets to be made to order. 


Whitney Chain & Mfg. Co., Hartford, Conn. 


RHEOSTATS AND RESISTORS. Describes con- 


struction and use of various types of rheostats and resistors. De- 
tailed tables showing current ratings for all rheostats for use in 
free air. Dimensions given for diameter, depth behind panel, 
and mounting. Also mentioned are power line chokes, line 
voltage reducers, soldering iron controls and photographic lamp 
controls. All items listed are carried in stock. Hardwick, Hin- 


dle, Inc., 40 Hermon Street, Newark, N. J. 


CONVEYOR BELTS. For the conveying and treatment 


of industrial products. Contains applications, constructions, choice 
of material (metals & alloys), specifications, design, installation 
and operation as well as tables covering conversion factors (mesh 
to opening and fahrenheit to centigrade). Strength of materials 
and approximate weights per lineal foot. Cambridge Wire 
Cloth Company, Cambridge, Md. 


METHOD OF ANALYZING PLATING 
SOLUTION. Simple and practical methods of analyzing 


plating solutions that can be applied by those without extensive 
chemical training are given in detail. Descriptions of the prin- 
ciples involved in analysis, the use of apparatus, the method of 
sampling a plating solution and step-by-step methods for the com- 
plete analysis of the following solutions: nickel, black nickel, 
silver, sulphate copper, cyanide copper, rochelle copper, cyanide 
brass, cyanide gold, cyanide zinc, sulphate zinc, chromic acid, 
alkaline tin, cyanide cadmium. The book is thoroughly indexed 
making it easy to find the particular analysis desired. Lists of 
necessary equipment and chemicals required for the analytical 
work; reference tables covering component parts in per cent by 
weight; electrochemical data for the important metals, which 
gives the usual cathode efficiencies, average cathode current 
densities, ampere minutes per sq. ft. to deposit 0.0001 in. at the 
usual efficiency. Also table gives the factors for conversion of 
weights of metals into thickness and vice versa. Hanson-Van 
Winkle-Munning Co., Matawan, New Jersey. 
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Engineers, designers and executives to whom 
EvectricAL MANUFACTURING is made available 
each month under the controlled circulation 
policy of The Gage Publishing Company are 
invited to forward requests for copies of those 
bulletins of interest to them, directly to the 
manufacturer, at the address indicated. 


MOTORS, SWITCHES AND CONTROLS. 


Motors—single phase, capacitor, two and three phase, standard, 
and gear motor types; motor control, manual and magnetic with 
accessories in this catalog which simplifies the selection of elec- 
trical equipment for any motor, lighting, or feeder circuit. Di- 
vided into six parts, its scope covers safety switches, breakers, 
multi-breakers, panel boards, motors and motor control. Included 
is new rule for applying safety switches on continuous circuits 
having constant loads. Electrical ratings, physical dimensions and 
circuit diagrams expedite the selection of correct equipment for 


each purpose. Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. 


LIGHT WEIGHT ACCESSORY MOTORS. 


Built to U. S. Air Corps specifications for explosion-proof motors. 
Totally enclosed, with long, flame-quenching paths at each joint 
to prevent possible internal explosions of gas from reaching the 
outside. Available in all standard ratings, wound for either 12 
or 24 volts de. Satisfactory operation obtained over a tempera- 
ture range of —22 deg. F. to +122 deg. F. Can be used on fuel 
pumps, de-icers, propeller featherers, retractable landing lights 
and landing gears, recording devices and controlling devices. 
Materials, design, bearings and lubrication, field windings and 
armatures are described in detail. Motors available in ratings 
from 0.6 to 0.002 hp. and over 3000 types. Bodine Electric 
Co., 2254 W. Ohio St., Chicago, IIl. 


WIDE-RANGE, STEPLESS, SPEED CON- 


TROL. How a new system not only provides stepless, wide- 
range speed control, but also performs the additional functions of 
starting, accelerating, protecting, and stopping dc. motors. A new 
electronic control system for the operation of dc. motors from ac. 
lines. Single-dial speed control is discussed, and four typical 
applications are given to round out the booklet. General 


Electric Co., Schenectady, N. Y. 


FRACTIONAL HP. MOTORS. Covering small 


motors from \% to '/) horsepower, 145 frame size, for general 
use. Standard parts make available more than 5000 combinations 
of types, ratings and mountings. Charts show motor character- 
istics, plotting per cent synchronous speed against per cent full 
load torque. Features conducive to long motor life and low 
maintenance are discussed along with construction details. Also 
included are blackline drawings giving the necessary physical and 
mounting dimensions. Protection against overloads and excessive 
temperature is explained. Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa. 


INDUSTRIAL CONTROLS. Automatic control of 


industrial processes described for ready appreciation of basic 
factors by the busy engineer-designer. Electric, pneumatic and 
combined electric and pneumatic automatic control are fully 
described. Definitions of various technical terms used in the 
descriptions are given. Specifications and informative details are 
given for all types of temperature, pressure, humidity controllers, 
float switches, combustion safeguards, etc., covering what they are, 
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RESET TIMERS 
Designed for use on alternating current 
to close or open a circuit after an adjust- 
able preset time and return automatically 
to starting position. Obtainable for va- 
rious time ranges. 

Write for Bulletin No. D-5 


TATRT on . wR _ 
RUNNING TIME METERS 
Designed to automatically and cumulatively 
register total operating time, or idle time of 
any circuit, machine or system. Obtainable in 
minutes or hours. Also with square meter case 
and with reset counters Write for Bulletin 

No. F-1. 


TIME DELAY RELAYS 
Designed for use on alternating current cir- 
cuit to supply an adjustable or fixed time 
delay between the closing of one circuit and 
the closing or opening of a second circuit. 

Write for Bulletin No. F-2 
WRITE US TODAY — WE HAVE A FULL LINE OF 
INTERVAL TIMERS e CYCLE TIMERS e REPEAT CYCLE TIMERS 
e IMPULSE & SPECIAL TIMERS e SIGNAL CONTROL SWITCHES e 
TIME SWITCHESe SAUTER TIME SWITCHESe PROGRAM SWITCHES 
e MULTIPLE CONTACT TIMERS e 


Th R.W. CRAMER COMPANY Jac 


CENTERBROOK CONNECTICUT 





, EXECUTIVES! 
| ENGINEERS! 
DESIGNERS! 


ELECTRICAL 
CONTACTS 
by BRAININ 


Help Solve Engineering 
and Design Problems 


We invite your inquiry in reference to 
materials and designs for new appli- 
cations, or for the redesign of existing 
products. Specialists in laminated sheet 
and wire, bimetals, composite rivets and 
screws. Contact rivets in silver, platinum, 
palladium and their alloys, and other 
materials supplied to your specifications. 
Write to BRAININ for your contact 
requirements. Prompt attention given to 
all communications. 


THERMOSTATIC BIMETAL 
PRECIOUS METAL PRODUCTS FOR ELECTRICAL MANUFACTURERS 


C. S$. BRAININ CO. 


20 VANDAM STREET, NEW YORK, N. Y. 


> 
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CTA-WARM COMPOUND HEATER 


Improve Compound Heating-Speed Production 











W ax Heater and Pourer. 
2 qt. to 25 gal. sizes; thermo- 
stat control; complete melt- 
ing; heated, non-freeze out- 
let; many other features. 


TLE) 
Will Save You — 
UE (ery tere k) 


Lars] Solder 


Electric a 
OT ae a 1 Pe nee 


No Oil, Steam, 


Water Coils ache 









USE bse elrere Lt TO HEAT 
eating eae 
THESE TTT ae Motel Ppa Ee THESE 
rae ne 
FEATURES Bese a MATERIALS 


PWT ditol i 


Accurate 
Thermostatic 
Paelatiiod Fixed 
Pra tsihd 


ae Oils 
att te) a 
Non-freeze, LE 
Non-clog outlets aa 
— Marine Glue 
No cold spots; a 
TS ea ne 
ie Muar) 


eleolii) 
















Sta-Warm Electric Compound Heaters and Pourers, 
Heated Hoses and Valves, are being used in many 
industries to heat everything from the simplest glue to 
difficult waxes or corrosive chemicals . . . and repeat 
orders prove how satisfactory are the results they are 
producing. . . . Backed by this valuable experience 
Sta-Warm engineers will be glad to recommend a 
solution for your compound heating problems. . . and 
show you how these 7 Sta-Warm features may be 
utilized by you to obtain precision control of com- 
pound heating, with resulting efficiency, economies 


and faster production. 
STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Ohio 





Complete Equipment for 
| Heating, Pouring, Conveying Compounds 


900 
SERIES 





HOW? Simply by installing a 900 series auto- 
* *** matic unit wherever the timing of a 
production operation is involved. These units save 
human effort and increase the out-put per man to 
an almost unbelievable degree. Here are just a few 
manufacturing operations adaptable to timing: 


Plastic Moulding Blower Operation 
Rubber Curing Pump Operation 
Batch Mixing Conveyor Operation 
Heat Treating Watchman Signals 
Enamel Baking Food Cooking 

Liquid Agitation Power Disconnect 
Light Exposure Machinery Operation 


Lighting Disconnect 


White {or this BOOK => 


A complete catalog describing industrial 


timers, time switches and other time con- he alt 
trol devices. Contains illustrations, con- TIME. Ls 
struction and installation data, list prices contRoe 
and valuable reference information. Sent << 


without cost or obligation. 
PARAGON ELECTRIC CO. 
37 W. Van Buren Street, Chicago, III. 


Wee TeLey : 


BUILDERS OF CONTROL INSTRUMENTS SINCE 1905 











why they are used, features, capacities, construction and operation. 
Of value in improving characteristics of various industrial process 
applications. Brown Instrument Co., 4494 Wayne Avenue, 
Philadelphia, Pa. 


SPUN AND STAMPED METALS. Various forms 


in which aluminum and brass as well as copper up to 0.150 in. 
and steel 0.109 in. may be stamped and spun to replace castings. 
Appliance and machine parts of specifications outlined and pro- 
duction facilities reviewed. Bartlett, Thompson Co., Wake- 
field, Mass. 


LUBRICATION CONTROL. How makers of heavy 


duty machines may insure proper lubrication of their products in 
the hands of the user under a carefully organized continuity 
plan. Benefits recognized are satisfied customers, reduced service 
cost, added sales appeal. Details of how to avail yourself of 
the service plan and indication of its functioning outlined. 
Lubriplate Division, Fiske Brothers Refining Co., 129 
Lockwood, Newark, N. J. 


MOTORS. Complete descriptions of integral hp. motors, 
sliding base or sliding base rails, fractional hp., variable speed 
motors and sump pump motors in full range of forms, types and 
ratings classified and described according to basic groups. Brown- 


Brockmeyer Co., Inc., 1000 Smithville Rd., Dayton, Ohio. 
HYDRAULIC EQUIPMENT. Presents an extensive 


review of the uses of hydraulic systems and units. May be speci- 
fied to advantage in the design of heavy duty requirements 
exacted in high pressure service. Engineering tables and data 
cover current practices and general applications of hydraulic 
equipment. Watson-Stillman Co., Roselle, N. J. 


CASTINGS IN DEFENSE WORK. Wear-resisting, 


alloy castings of several types that will improve speed of produc- 
tion, dependability, and quality of product. These alloys, cov- 
ering a wide range of properties, bridge the gap between cast 
iron and steel by combining the better properties of both. Used 
in aircraft manufacture, gun and shell production, machine tool 
casting, and radio, marine, truck and steel mill equipment. 
Meehanite Research Institute of America, Inc., 311 Ross 
Street, Pittsburgh, Pa. 


BLUE PRINTING EQUIPMENT. Covers a variety 


of blue printing requirements where efficiency, high speed, and low- 
cost operation are important. Process using all the direct 
(actinically effective) light rays. Various types of printers shown 
with specifications and electrical data. Paragon Revolute 


Corp., 77 South Avenue, Rochester, N. Y. 
POROUS BRONZE BEARINGS. Brief | indication 


of the various forms which power metallurgy makes possible in 
the development of oil-retaining, porous bronze bearings. Specific 
reference to strength, porosity, endurance and economy. Available 
for immediate shipments. Bound Brook Oil-Bearing Co., 
Bound Brook, N. J. 


SELF-LOCKING NUTS. How they are made, how they 


work. Outstanding features and tests. Included are applications 
and electrical uses in radio, automotive and railway car designs 
as well as many mechanical specifications, listed and charted. 
Special section devoted to aircraft fittings. Elastic Stop Nut 
Corp., 2330 Vauxhall Rd., Union, N. J. 


BALL BEARINGS. Dimensions, interchangeable sizes and 


load ratings of extra-small, inch-size, ball bearings equipped 
with ball cages. Marlin-Rockwell Corp., Jamestown, N. Y. 


WELDING TIMERS. Designed to control the closed time 


of a magnetic primary welding contactor while a_ resistance 
weld is being made. This application requires extremely ac- 
curate and consistant timing, adjustable over a wide range, with 
reliability and long life. This timing device uses only one elec- 
tronic tube, and only one commercial relay. The electronic tube 
is a standard long life tube, commonly used in radio work, and 
is readily available at low cost. Applications to types, accuracy, 
voltage fluctuation, adjustable time range, simplicity, and voltage 
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For Extra Quality 


BB YANT Electric 
uses WILCO 

ELECTRICAL 
CUNTAGTS 


3ryant Electric wanted to make the world’s best flatiron 


Practical Information 
on Economies and Advantages 


Bett nica ene seaacall coee 


UUm py 


ae 
SS, 


plug. To provide the absolute maximum degree of 
dependable operation and trouble-free service, this 
quality minded company decided on Wilco silver faced 
base metal for the finger-contacts of this deluxe plug. 


As a substitute for copper in certain industrial appli- 
cations, investigate Wilco silver clad steel. A permanent 
bond of fine silver and steel. this material has an elec- 
trical conductivity approximately equal to 70-30 bronze 
.. combines the corrosion resistance of pure silver with 
the stiffness of steel. Write for new descriptive folder. 


The H. A.WILSON CO. 


105 CHESTNUT ST., NEWARK, N. J. 


Branches: Chicago and Detroit 





This book should be invaluable to engineers and others 
who have to do with vacuum and vacuum equipment. 
It is a new catalog of Stokes High Vacuum Pumps. . . 
describes and illustrates them fully. But more than this, 
it is a hand book on vacuum practice . . . the most com- 
prehensive, we believe, ever compiled. 


Gear S specialties 


} SPURS — SPIRALS — BEVELS — WORM GEARING 


(14 to 96 D.P. 





Much of the material is original, never before published. 
Technical data is illustrated with charts. High vacuum 
practice in evacuating tubes and bottles, drying and im- 
pregnating cable, drying capacitors, loading coils, radio 


With considerable experience and ex- coils and condensers, etc., are discussed. Auxiliary 
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ceptional facilities for the manufacture of 
high precision Small Gears, our manu- 
facturing capacity is now heavily burdened 
with National Defense work, and we 
naturally feel pardonable pride in the im- 
portance and quality of our contributions 
to the Program. 


While this very essential work takes prece- 
dence, we are keenly conscious of our duty 
to established customers; their needs must 
command our continued earnest efforts. 
Under such circumstances, we hope new 
inquirers will understand our inability to 
give their wants the consideration they 
would ordinarily receive. 


re Specialties 


te 
° 


2650 W. MEDILL AVE. 





Ph. HUM. 3482 | 


5996 Tabor Road 


equipment and its use, importance of oil, how to select 
pumps, how to detect leaks in a vacuum system and 
remedy them, and other important subjects are treated. 
Conversion tables, tables showing boiling points of water 
and solvent at various pressures and similar information 
are included. 


Data and installation photos showing vacuum equipment 
in electrical manufacture will be of particular interest to 
engineers in this industry. 


If you use vacuum pumps or equipment .. . if you want 
to study the economies and other advantages of processing 
under high vacuum... you are welcome to a copy of this 
new catalog and hand book. 


Write for your copy 


F.J. STOKES MACHINE COMPANY 
Olney, P. Oo. 


Representatives in New York, Chicago, Cincinnati, St. Louis, 
Cleveland, Detroit 
Pacific Coast Representative: 


L. H. Butcher Company, Inc. 





Philadelphia, Pa. 


MACHINES 


TO MAKE MACHINES 


NEED KLEIN PLIERS, 


TOO 





re ES, millers, grinders, shapers— machine tools in a 


never-ending stream are flowing into defense plants. 


The precision parts that go into these machines are pro- | 


duced with high-speed accuracy—their assembly requires | 


production line technique. But the installation of the motors | 


| 


and the wiring is a one-man job. How accurately he does | 


this job—how quickly—depends in no small measure upon 


the tools he uses. 

Klein pliers contribute to his skill. Their 
perfect balance in the hands, the correct spring 
of the handles—the sharp knives—all have 
won their recognition as an aid to production. 
Electricians will tell you that in a field that 
requires the finest, Klein Pliers have been 
recognized as the standard since 1857. 


ASK YOUR SUPPLIER 





Your copy of | 
the Klein Pock- 
et Tool Guide 
will be sent on 
request. 


oo) QW Ly foes 


3200 BELMONT AVENUE, CHICAGO 








application are discussed in detail. Clark Controller Co., 
1146 E. 152 Street, Cleveland, Ohio. 


HYDRAULIC DRIVES. Design, performance and ap- 


plication of the hydraulic clutch and of torque converters dis- 
cussed in detail. Definitely two distinct classes of parts with 
individual performance, specifications and advantages, these two 
units are fully reviewed and their usefulness outlined. Applicable 
to heavy-duty products and covering a wide range of performance 
requirements. Twin Disc Clutch Co., Racine, Wis. 


HIGH SPEED WELDING CONTACTORS. 


Heavy loads, rapid operation and short weld times make a 
contactor of special design necessary. This contactor is designed 
to meet the requirements in modern mass production welders. 
Discussed are the magnet construction, contact tips, spring pres- 
sure, gap and functioning part of this ac., magnetic, high-speed 
welding contactor. Also included are four charts giving ratings 
with various poles, frequencies and volts. Clark Controller 


Co., 1146 E. 152 St., Cleveland, Ohio. 


SYNTHETIC PLASTIC. = Made in two basic types, this 


plastic possesses a combination of seemingly contradictory qualities. 
The latter, as well as the workability of the material is fully 
described in this bulletin with charted indications of physical 
and electrical properties, tolerances and available sizes in tubing. 
Accessories made from this plastic are illustrated. Richardson 
Company, Lockland, Ohio. 


STANDARDIZED BEARING. Quality, construction, 


economy and wearing qualities of a bearing made of an alloy 
cast in S.A.E. 64 (copper 80 per cent; tin 10 per cent; lead 
10 per cent) which combines all the necessary elements to insure 
long life, smooth, quiet operation and good resistance to shock or 
pounding action. Available where oil grooving, slots, holes, etc. 
are required. Also included are flange bearings available from 
stock. Johnson Bronze Co., New Castle, Pa. 


RECHARGEABLE BATTERY. One and one quar- 


ter inches in diameter by four and three quarters inches in length, 
weighing approximately seven ounces, this rechargeable battery, 
herein described, offers definite advantages over the usual dry c !I. 
Indicated are polarity, capacity, volts, discharge rate and me- 
chanical features. Ideal Commutator Dresser Co., 1008 
Park Avenue, Sycamore, Ill. 


FLEXIBLE SHAFTING. Hand pieces, cores, casings 


and heads for flexible shaft components and assemblies which 
may be integrated within the complete product. Machines based 
upon such parts variously described and illustrated. Walker- 
Turner Co., Inc., Plainfield, N. J. 


HIGHER EFFICIENCY SWITCH. = Construction 


and application of this smaller-in-size but higher-in-efficiency 
switch. Various shapes illustrated with detailed, simplifying 
switch layouts. Oak Manufacturing Company, 1260 Cly- 
bourn Avenue, Chicago, III. 
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THE BENDIX DIVISIONS 
WE SERVE 


SCINTILLA MAGNETO DIVISION 
Iridio-Platinum Magneto Points 
ECLIPSE AVIATION DIVISION 
Brushes, Rings, Contacts 
PIONEER INSTRUMENT DIVISION 
Pivots, Parts and Assemblies 
PHILADELPHIA DIVISION 
Bi-metal, Contacts, Special Material 
BENDIX MARINE DIVISION 
BENDIX RADIO DIVISION 
JULIEN P. FRIEZ DIVISION 
ECLIPSE MACHINE DIVISION 


No Priority Worries! 

Manufacturers with priority trouble are finding high-grade 
Colonial Porcelain an effective and reasonable-cost substitute 
for metal and plastic parts. Colonial Porcelain parts are made 
to exact customers’ specifications. They withstand thermal 
shock, are impervious to weather changes and have high dielec- 
tric strength. Send blueprints or samples for quotations. 


The Colonial Insulator Company 
937 Grant St., Akron * Chicago Office: 1916 Fullerton Ave. 


Wel £ eee. 









BAKER 
CONTACTS 


FLYING 


In the all-out defense effort in which our country 
is now engaged, the contributions of Bendix 
Aviation Corporation are universally acknowl- 
edged. We are proud that Baker Contacts and parts 
are built into many of the Bendix products and are 
functioning every hour of the day to keep our air 
defense operating smoothly and effectively. 





No matter what you may need in contacts, whether 
for light or heavy duty, whether of platinum, 
palladium or their alloys; silver, gold or tungsten; 
we can supply you. We are the largest refiners and 
workers of the platinum metals in the world and 
our engineering staff is always ready to consult 
with yot. Maybe we can help you right now. 
Why not call us in? 


BAKER & CO., INC. 
113 Astor St., Newark, N. J. 


New York San Francisco Chicago 


Folding DOUBLE Cupped Washer Lugs 


Series No. 1015—Made in 5 sizes 





SINGLE Cup 
, Washer Lug 
Catalog No. 1055B 





Without wire grip 
Catalog No. 1055 


Smal Tap or Terminal Connector 
Catalog No. 140B 





As a Connector As a Tap 
SEND FOR BULLETIN 8-D and 8-F 


KRUEGER & HUDEPOHL 


CINCINNATI, OHIO 


Third and Vine Sts. + + + 
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a lot of Help? 


Some people have the 
idea that Muehlhausen 
does nothing but manu- 
facture springs. But that’s 
just the final job. Every 
day large staffs of design- 
ers and engineers are 
working out special prob- 
lems for customers... designing, testing, and 
perfecting the correct sizes and types of springs 
for hundreds of different uses. For the proper de- 
sign and construction of springs ped very impor- 
tant parts in the success stories of many products. 

Don’t overlook all this help that Muehlhausen 
offers. If you have any spring problem, just let 
us know. Send a sketch, dimensions or sample. 
Springs made from any size material from .004” 
to 2” round; any type ... compression, extension, 
torsion or flat. MUEHLHAUSEN SPRING CORPOR- 
ATION, 900 MICHIGAN AVE., LOGANSPORT, IND. 


MUEHLHAUSEN 


SPRINGS 


EVERY TYPE AND SIZE 



















PIPE 
aN) 


BUSHINGS 


Dry processed porcelain with 
perfect thread fit for steel 
conduit locknuts. Designed to 
fit standard size conduit coup- 
lings. Available for 14’’, 34”, 
and 14” conduit size with 
inside diameters of 14’, 34”, 
7/16” and 14’. Can be fur- 
nished in standard black glaze, 
white glaze or other colors if 
desired. Stock Up Now. 



























THE UNIVERSAL cLay propucts co. 
1540 EAST FIRST ST. 


SANDUSKY, OHIO 


’ ] idin 
“A]|-out” production to meet orig J ae . 
ders does not mean that Triplett h a 
th "peouiler requirements of tomorrow. = — 
sauna and engineering programs ee 
- tepped-up” to assure constant a aaa 
a and processes; In addition 


developments in new fields. 
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tomorrow cannot 
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rears to come 

and years to come, _ ‘ 

in expanded fields, where they will merit 


in 
and savings for every dollar spent 1 


purchase. 


THE TRIPLETT ELECTRICAL 
INSTRUMENT CO. 


Bluffton, Ohio 
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PRODUCTION DOUBLED AND TREBLED 
...SO REPORT USERS OF OUR SCREWDRIVERS 


Can You Afford to be Without 
These Production Machines? 


THREE MODELS 
Model A—for Screws from #2 to #6 


Model B—for Screws from #8 to #14 
Model C—for Screws from #4 to #54 


Standard or Special Heads 
e 


SEND SAMPLES FOR 
PRODUCTION ESTIMATES AND 
PRICES. 


W. FORT STREET 
DETROIT POWER SCREWDRIVER CO. CétRoit, michiGAN 


* * * * * 






















CRONAME 


FACILITIES 
TO SERVE ON DEFENSE WORK 





and 


ESSENTIALS 










JAGABI £u/x/-tact* RHEOSTATS 
IN METAL HOUSINGS 


Here is truly a Power Rheostat of the most 


“approved” construction, where fool-proof fine E IC H | N ( " EM B 0 SS | N q 
adjustment and control are needed. These units xk *k *& LITHOGRAPH | N q : STAMPING 


can be built into new or old machines, or used 
in shop or laboratory. Lubricated sliding contact. 


Four sizes, 76 different ratings. 
Write for descriptive Bulletin 1705-O Se caatien wile een, 
*Trade Mark Reg. U. S. Pat. Off. PANELS - INSTRUCTION PARTS 


James G. Biddle Co. a ae eee 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 








ANODIZED AND ALUMILITE FINISHES 


CROWE NAME PLATE &© MANUFACTURING Co. 





1211-13 ARCH STREET PHILADELPHIA, PA. 


wer me eae lee CHICAGO, ILL. 
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“MICRO-PROCESSED” 


BERYLLIUM COPPER 


SD, DTT (HC 


COIL Gree & FLAT—s—SPRINGS TO RIGID 


UNIQUE 


lONS 


1-S PROCESS ESTABLISHES NEW 


STANDARDS FOR BERYLLIUM COPPER SPRINGS 


lk: takes more than bery]l- 
lium copper to make a really 
satisfactory beryllium copper 
spring. The exceptional spring 
qualities of this material are 
brought out only after ‘“‘micro- 
processing’’— an exclusive de- 
velopment of Instrument Spe- 
cialties—pioneers in the man- 


> Ww N 


Improve Your Preduct with 
1-S Beryllium Copper Springs 


. Tolerances readily obtainable to + 


.0O1 in. on O.D., 
under load. 


+ .005 in. on length 


‘‘Micro-processed”’ springs have less 
drift than any other spring. 


. Higher strength and endurance than 


stainless steel or bronze. 


. Better electrical conductivity than any 


other high strength spring material. 


. I-S Beryllium Copper Springs retain 





strength at temperatures as high as 
300° F. 


Short run jobs our specialty 


ufacture and heat treatment 
of beryllium copper springs. 6. 





There’s a difference. InSist on I-S. 


- PROCESSED” 






| 
Let I-S experts 
heat treat your 
| beryllium cop- 
per. Overnight 
service if re- 
quired. 
AND GOOD “SLIP”! 


N the winding of armatures, transfor- 

mers and coils today, the wire must 
slip into narrow slots and crevices quickly, 
smoothly, and without abrasion. In no 
other way can a job be tightly and evenly 
wound in profitable time. 


Write for new Lit- \ 
erature or send 
us your blue- 
prints. We can 
quickly answer 
your inquiry. 








BERYLLIUM COPPER SPRINGS 


INSTRUMENT SPECIALTIES CO., INC. 


DEPT. L. 
LITTLE FALLS, 
NEW JERSEY 


SPECIAL 


URS ate 
HT a CLES 


Due to two outstanding qualities. | 
toughness and good slip, Acme Enamelite | 
Magnet Wire fits into this modern picture 
perfectly! 


These valuable qualities are due to the 


use of enamels of special formula evolved 


in the Acme plant during long study of 


customers’ problems. Acme Enamelite 
meets not only every necessary electrical 
test, but also the severe physicial demands 

of high-speed production. 





Acme enameled magnet wire is also 
available covered with cotton, called 
**“Cottonite:’’ with silk, called **Silkenite;”’ 


No longer need packings and other molded and ex- 
truded rubber parts suffer from attack by oil and other 
destructive conditions. Monarch technicians solve the 
problem with a new synthetic rubber and individual 
formulating to meet various requirements. Whenever 


and with thin, abrasion-resistant paper, 
called ‘‘Paperite.”’ 


Samples of any of the above will be 


sent for test purposes if requested. 


Wire 


PRODUCTS) 


packings or parts need extreme resistance to heat, 
aging, abrasion and petroleum solvents rely upon 
Monarch to quickly develop and produce your needs 
—you'll find a dependable and economical source. 


Write, wire or phone Hartville 314 
today — get complete information. 


WRITE TO MECHANICAL DIVISION 









Aeme 








THE MONARCH RUBBER CO. 


_ ne HARTVILLE, OHIO 
The Acme Wire Co., New Haven, Conn. 
COILS—MAGNET WIRE—VARNISHED INSULATIONS 


Rubber Goods Manufacturers for Over 13 Years 
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Having trouble 
WITH LOOSE BOLTED FASTENINGS ? 


ry Elastic Stop Nuts... they are not only 
self-locking, they hold fast with a resilient 
grip that cannot be loosened by vibration, 
shock, or prolonged hard service. Samples 
for testing will be furnished without charge. 


Ags) 
e 4] 
Fy 


2 


Chasitic fig) Hriocune 


»> Write for interesting folder explain- 
ing the Elastic Stop self-locking principle. 





ELASTIC STOP NUT CORPORATION 
2334 VAUXHALL ROAD + UNION, NEW JERSEY 


mith 
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SELF-STARTING SYNCHRONOUS MOTORS 
FOR TIMING APPLICATIONS. ANY SPEED 
FROM 450 R.P.M. TO 1 REV. PER MONTH. 


SPECIAL MOTORS:—WITH FRICTION 
FOR RESETTING; BRAKE FOR’ INSTANT 
STOP; SHIFT FOR AUTOMATIC RESET; 
REVERSIBLE. 


SPECIAL GEAR TRAINS 


ayaa) Pie Ta Ly 


Silver-Nickel-Tungsten leclui S/ 


The success of GIBSILOY Silver-Nickel encour- 
aged the development of GIBSILOY Silver-Nickel- 
Tungsten contacts having greater ability to withstand 
heavy arcing, extreme resistance to wear, and super- 
ior non-welding qualities. 

GIBSILOY Grade NW Silver-Nickel-Tungsten is 
made in a number of proportions of these elements 
to meet the requirements of a wide range of applica- 
tions. Typical applications are heavy duty relays and 
small circuit breakers. 

Write for Catalog C-10. 


lg a | NT AE IBY 
BEDI Gieson Ecectric COMPANY 
Add A MA a 8349 Frankstown Ave., Pittsburgh, (2!) Pa. 
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You’ve probably heard the radio 
quiz program that starts with an 
easy question worth one dollar, 
then gets harder and harder with 
each correct answer doubling the 
prize up to $64. There are lots of 
smail prize winners -—very few 
can answer the $64 question. 


There are many good motors 
available for standard jobs — for 
power questions with’ easy 
answers. But the power question 
we like to solve is the one that 
says, ‘‘We must have a torque 
motor of so many foot pounds. 
It must stall and reverse. It must 
have a specific shaft size. It 
must be mounted in an unusual 
position. There’s not much room, 
it’s got to fit into such and such 
a space.”’ 


Got any $64 questions you want 
answered? If there is an answer, 
we have it. Address Dept. 211. 
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B.A.WESCHE ELECTRIC COMPANY 


1628 VINE STREET 0 EGR LE Se eee 


















42 PAGES 
Modern... 

Cate Mee.“ OIL CUPS:: | 
F GP... OIL SEALS: : 


LUBRICATING 
__ DEVICES 







Lubricating Manual and Buyers Guide is yours without 
obligation. It systematically covers practically every 
industrial requirement in Oil Cups, Oil Seals and Lubri- 
cating Devices, together with schematic diagrams and 
Engineering data. Write for your copy TODAY! 


Gits BEos. MFG. Co. 


1854 South Kilbourn Avenue « Chicago, Illinois 





JONES No. 140 SERIES TERMINAL STRIPS 


3/4” w.x 13/32” 141 
h., 2 to 21 terminals 
5-40 x 3/16” screws. 1-1/8” w. x 1/24 
h., 2 to_20 terminals 
’ ’ ~ " 1- 5 16” “5 8” 
GOS x 1/0" setees. h., ato 1Tirminals 
8-32 x 5/16” screws. 
Barrier strips not only make a long isthe path but pre- 
vent direct shorts from frayed wires at terminals. Molded 
bakelite insulation. Three sizes as shown. A handy 
terminal with_many applications. Order a supply today. 


HOWARD B. JONES 


2300 WABANSIA AVE. CHICAGO, ILL. 





MAGNET WIRE 


THE ANSONIA ELEC. CO. 


ANSONIA, CONNECTICUT 
CLEVELAND DETROIT 





~ 


> 


DISTRIBUTED BY 


GRAYBAR ELECTRIC COMPANY 


IN ALL PRINCIPAL CITIES 
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WE ARE GEARED FOR 


WAR PRODUCTION 





ISA I. OMY, 
7, PURE CARBON BRUSHES 
Z ARE MADE FOR 


DYNAMOTORS 

Y, We supply brushes for both in- 

Y, put and output sides to several 
leading dynamotor manufac- 7 

, turers. We have developed 7 

72 grades that give good life, high Z 
efficiency, and low ripple. 7 
These brushes are built to with- 7 
stand operation at high alti- 
tudes without distress. 
UNIVERSAL MOTORS 
Our grade G-32 is already 
being used by seventeen man- 
ufacturers of universal motors. 
Long life and wonderful com- 
mutation are its chief features. 


LOW VOLTAGE 
D. C. MOTORS 
We have a complete series of 
Y, grades containing 10°, to 
Y, 95% copper already develop- 
Z ed and ready to use. Sixteen 
Z manufacturers of low voltage 
2 motors and generators are using 
Pure metal-graphite brushes on 
their products. 
SLIP RING MOTORS 
Our M-55 has led the field in 
slip ring induction motor appli- 
cations for years. This grade “7% 
works well on all makes of in- “7 
duction motors equipped with 7 
brass rings. 


ROTARIES, PLATING 
GENERATORS, STANDARD Z% 
VOLTAGE D. C. MOTORS % 
AND GENERATORS OF ALL 
SIZES 


WG 


S 
SS 


aeinsiea 
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TO OUR CUSTOMERS: 


BGG WW 9 ’”E mn i A 
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A list of UTC users reads like the blue book of industry. 
Chosen for quality, dependability and unusual designs, 
UTC has solved many transformer application problems. 


May we cooperate with you on your application? 


IMMA are ele 


150 VARICK STREET * ee ee ee oe 


EXPORT DIVISION: 100 VARICK STREET NEW YORK, N. Y. CABLES ARLASB 
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Tell us what you want and when 
you have to have it and we will see that you get it. 


TO PROSPECTIVE CUSTOMERS: 
trouble getting what you want drop us a line outlining your problem. 
We have over 100 standard grades of carbon, graphite and metal 
graphite mixture as well as many special grades. 
will do your job we will develop one especially for you. 


Over 50 manufacturers of motors and 
electrical apparatus are using Pure Carbon 
brushes on one or more of their designs. 


ee ee 


IRE ORPORA LEO 
1909 NOBRAC STREET, ST. MARYS, PENNA. 


If you have any 


If none of these 













Every fastening user should 
have Harper’s 1942 Catalog and 
Buyer’s Guide. It contains numerous 
tables of standard dimensions, weights, 
chemical properties, physical proper- 
ties, etc. Describes 4320 STOCK ITEMS 
of Brass, Bronze, Everdur, Monel and 
Stainless Bolts, Nuts, Screws, Washers, 
Rivets and accessories . . . and numer- 
ous special fastenings made to order. 


Shipments subject to needs of De- 
fense and essential 
industries. Catalog 
available to anyone 
who can use it. 


THE H. M. HARPER CO. | 
2609 Fletcher St. @ Chicago 
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we will gladly 


LET'S WORK THIS OUT TOGETHER 


emergency 3 


During this state of 
over 65 years of molding 


t deal of confused thinking 


rities have upset to you our 


feel you have 
touch with us at on 
oblems and study 
:dations 


make available 


If you a good reason for 


Today, there’s a grea 
ce. Our 


Shortages and prio 


ing routine, have experience. 


about plastics. 


or are about to U} 
i scramble for rep 


jon on plastics as nev 


set manufactur 
using plastics, get in 
rs will analyze 


olutions. Our impar 


lacements— have 
er before. 
to all the prob- 


he job better 
m. And 


your pr 
tial recommet 
perience and superb 


caused a wil 
focused attent enginee 


Plastics are not the 


possible s 


magic answer 
are based on unequalled ex 


manufacturit 
For years we ve € 


lastics can do t 
d be foolish to use ther ig, facilities. 
erienced judgment 


ht solution—the 


ia reputation for crack- 
n be done, We 


lems. In some cases p 
it woul 
indicated, exp 
give you the rig 
plastics blindly. 


njoyes 


in other cases 
If we say it ca 


if plastics are 
must be used to 
first time. Don't rush into 


Since 1876— AUBURN BUTTON WORKS, INC 


AUBURN, N. Y. 


. Molders of 
a at Te -Opai0 48: 
te ‘ a Ras POLYSTYRENE 
ary RESINOX 
COMPRESSION M oe pe 
geal OLDING « INJECTION MOLDING 
R OF PYROXYLIN SHEETS & RODS 


ing “tough” ones. 


can do it. 
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| PHOSPHOR BRONLE 
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If... 


ve need for instru- 
s is essential enough to 







give you the right to buy, it is 
sential enough to rate te b a. 
To those who have saad 
out the facts, best m : 
Simpson! am 


SIMPSON 
ELECTRIC CO. 


5212 Kinzie St. Chicago, Ill 






SHEETS-RODS-WIRE- 
INGOTS-ROPE-BUSHINGS-CASTINGS 


x 


THE PHOSPHOR BRONZE SMELTING co. 


2212 Washington Avenue | hiladelphia | a 
' ‘ 
‘ . 


& , + @ Ine 5 G 
*fina a acture of Pi OSPh Bro l 
Original Manuf rers FE he »hor Bronze in the J.S. A. Establishe dq 1874 
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ELECTRICAL 
Y 1439¥ 


fasten. the limit. Because ot our 
tion — had to come first, Mivemsel¥ es 
requitemen ian customers foune’ ” tackled a 
regular coer deliveries: ae way--- 
w aiting sensation the “Progres ‘ased man- 
dificult situa achinery: increa : 
ij new mac jduction 50°. 
.d 
ia 1c a be assurec 
>RESSIV FE pro ence industries, p 5 5 
a SSilon. defense indus! To the steel-wise buyer, visual evidence of excel- 
il : 
no way © lence, however obvious, is not enough. It is 


C%,, upped pr 
proved quality that is important; the ability to 
deliver extra performance and extra satisfaction on 


| Dea ns 


TORRINGTON:--CONNECTICUT In your search for superior electrical sheets you 
need look no further than Newport, where quality 
and performance are inbuilt. Let us tell you 
more about Newport Electrical Sheets—no obli- 
gation. 
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ELECTRO-MAGNETIC COILS. 


of All Kinds for Every Requirement. 


Coils, Coil Assemblies, Transformers, Kickers, Solenoids, 
etc. 


Engineering service to help solve your 
problems. 


Two plants with ample capacity to take 
care of your every requirement. 

Special preference given Defense Work. 
Quality plus service is our slogan. 

Send that order today to 


DEAN W.DAVIS & CO.,INC. 





547 W. FULTON ST. CHICAGO, ILL. 


COILS FOR EVERY ELECTRICAL PURPOSE 





“IMMEDIATE STOCK DELIVERY! 


ON ALL STANDARD 


| RADIO PARTS “ZSticvaci< 


CONDENSERS e¢ RESISTORS e« METERS e TUBES 
TRANSFORMERS ¢ RELAYS ¢ SWITCHES « JACKS, etc. | 


| Write, wire or phone us on your most urgent requirements! 
THERE’S NO WAITING — NO DELAY AT SUN! 
Complete catalog available on Request. Address Dept. EM. 


PRODUCTION ENGINEERS! 


Increase production output! Factories everywhere are 
now installing amplifier equipment for the dissemination of music 








Se 








to the workers — resulting in 10% — 25% greater output! Write 
our “SOUND DIVISION" for full particulars. 


SUN RADIO CO. sew yorcaiEsr, 1929) | 





NEWPORT 
KENTUCKY 


ANDREWS Basic Open-Hearth Alloy Steel Billets and Slabs. 








® Telephone BArclay 7-1840 
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As a “hedge” against product inefficiency 


(Due to material substitutions) 


Can you use an insulating material that is impervious to acid 
rot, moisture and corrosion? Has high dielectric values? Can 
; be machined, turned, knurled, drilled, tapped and threaded. 
Si Here's the material that is low in cost . . . and 
- ~~ —— IS AVAILABLE IN ALMOST ANY QUANTITY 

ea FABRICATED TO CUSTOMERS’ SPECIFICATIONS. 


Write for the Brandywine Fibre Data Book L-12 giving the 
complete facts and technical information regarding this material 


for engineers and designers. BRANDYWINE hard vulcanized 








fibre tubing, as a base, is ofered in standard lengths or by the 
foot to manufacturers who have their own fabricating facilities. 





















BRANDYWINE FIBRE 


1402 WALNUT STREET 





PRODUSTS COMPANY 


WILMINGTON, DELAWARE 


' YOU NEED 
THIS 


gS 
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Sub-contracting speeds production;— everyone knows 
that. And, if you use transformers as an accessory or 
part of your product then by all means find out how 
Acme co-operation can help speed your production, give 
you a better product and probably show you savings in 
cost. 


@ Along with millions of tubes used 


daily for electronic and radio functions, 
Acme has on hand ready for immediate use, the dies, 


fixtures and tools necessary to produce transformers in a 


wide range of characteristics, designs and mountings. 
Time delay and high costs for tools are eliminated if 
you can use Acme facilities. 


Here is a sample 
of Acme Specifica- 
tion Transformers 
with characteris- 
tics exactly meet- 
ing the operation 
of the manufac- , 
turers machine. 


THE ACME ELECTRIC & MFG. CO. 
35 Water St. Cuba, N. Y. 


g Acmo<iti> Electric 
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Wide selection of paper 
types—uncased sections, 
tubulars, metal-can, bake- 
lite-case, oil-filled, etc. 


Most extensive line of 
electrolytics —- tubulars, 
midget-can, cardboard- 
case, large metal-can, 
etc. 


Motor-starting capacitors 
in both electrolytic and 
oil types. 


Mica capacitors—molded- 


in-bakelite, bakelite-case, 
metal-case, stack-mount- 
ing, sulphur-filled, etc. 


there are as many Aerovox condensers 
with enviable records for dependable 
service. And the reason is simple: 
First, Aerovox condensers are available 
in such variety as to provide the best 
types for any application; second, 
Aerovox condensers are as good as 
conscientious manufacture can carry out 
the most advanced engineering. @ Write 
for catalog. Send us those condenser 
problems—motor-starting, power-factor 
correction, interference elimination, spark 
suppression, filtering, by-passing, etc. 


In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 
EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’ 
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Pulp Products Department 
WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €. Wacker Drive. Chicago. Ill. 











Super DAVOHM 


precision type - wire wound 


RESISTORS 


, il 

in high quality apparatus @ avai 
ors we odd velee of cng preg 
i i d construction @ accura 
oe over long periods of in © 
exact resistor values can easily be — - 
3 ACCURACIES from = 1% to-= : 


are available. 


WRITE for DAVEN CATALOG 
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“ESCO” AND NATIONAL DEFENSE 


The U. S. Navy and Army are requiring “Esco” 
to step up production over ten times. 


Why? 


Because the quality and performance of ‘‘Esco” 
motors and generators are so satisfactory that 


they must have them. 


“ESCO” IS DOING AN “ALL OUT” JOB 
FOR NATIONAL DEFENSE. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


JANUARY 1942 





LM 
Wwe OMPA 
Se Baal sheer = NEWARK NEW JERSEY 











Spee d on the Business 


Firing Line 


we When UNDERWOOD ELLIOTT FISHER 
designed its new portable, high-speed, electrified 
Underwood Sunstrand, the last word in adding-figuring 
machines, the speed requirements were set far above 
human operating skill. Smooth, quiet, instant make-and- 
break action in these motorized operations is dependent 
on long-wearing, punishment-absorbing breaker points. 
This exacting buyer found Callite contacts eloquent 
evidence of the dependable uniformity of Callite pre- 
cision production. 

Speed on any firing line demands absolute depend- 
ability. This is no time for errors or break-downs. If 
uninterrupted production is important to you, specify 
superior Callite contacts. Whether your contact require- 
ments are for screws, rivets, composites, inlays or 
special forms—in tungsten, molybdenum, silver, plat- 
inum, palladium and alloy combinations of these metals, 
Callite can serve you today on near-normal schedules. 
Callite Tungsten Corp., 547-39th Street, Union City, 
N. J. Branches: Chicago, Cleveland. Cable: ‘Callites.” 


Ww 
Keep ‘em rolling with CALLITE 
CONTACTS 








RESISTANCE 
SERVICE . 


RESISTORS AND 
oe HEO STATS 


For over 16 years we have 
specialized exclusively in 
the development, manu- 
facture, and application of 
resistance devices. Our en- 
gineering cooperation and 
experience is at your com- 
mand in meeting tough 
problems. 

In spite of the intense 
pressure of defense require- 
ments we are bending 
every effort to maintain a 
stock of component parts as 
well as our full line of re- 
sistors and rheostats for 


service to our customers. 


May we consult with 
you on your next order? 


HARDWICK « HINDLE © Inc. 


NEWARK [ Resistors * Rheostats * RadioFrequency Reactors 
New Jersey Power Line Chokes °¢ Line Voltage Reducers 
U.S.A. Custom-made resistance devices of all types 

° P 
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VIBRATOR COIL 


1,000 double turns, one of enameled copper and one of 
nichrome wire. 


Oxtput: 1,000 coils per operator in an 8-hour day. 


Higher Production of Non-Insulated Coils 


The above production record was made on a two- 
head No. 102 Universal Coil Winder. Winding time 
is synchronized to handling time — while one coil is 
being wound, the operator is preparing another, 
eliminating idle time. Additional winding heads are 
available, as desired. 


Free bulletin 102 


Ae VRE emer awe 


PROVIDENCE, RHODE ISLAND 


Engineered to meet Exacting Specifications 


EICOR DYNAMOTORS 


=) DYNAMOTORS+POWERPLANTS*CONVERTERS 
E1c]eR 1062 W. Adams St., Chicago, Illinois, U.S. A. 


Export: Ad Auriema, 89 Broad St., New York,U.S.A. Cable: Auriema, New York 
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7 FOOT PEDAL.. 


WIRE STRIPPER 


ALLG AUGES STRIPPED ith- 
out change of blad The size oj 
os stripping hole 1 n the blades is 


increased or decreased insta 


a 
a 





rometer screw 


knut. The machine 1 





vith an efficient cutter. 


The blades are of finest tool steel 


Designed to do quantity work on a quality basis on all types of insulated wire from 
8 gauge to the very finest wire, without changing blades. 
This machine will instantly grip the wire, cut the insulation, strip it off and release the 
wire — al! in ONE simple foot pedal movement. Works as fast as the operator can feed 
the wire. Everything in sight. No motor required. Light in weight, the machine can 
be moved from place to place or mounted on a bench. 
10-DAY FREE TRIAL—without obligation, you can prove the merits of this 
time and money saving machine in your shop on your own work. Send wire samples 
and specifications so we may accurately gauge your needs before shipping machine 
and instructions. 

Pyramid makes a wire stripper for every need: Colonial 

~E-Z Foo ot ‘Pedal_—Mas tercraft Foot Pedal—Side 
Lever—Overhand Lever—and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 





IT BENDS EVERYTHING: 


It’s the ““‘DI-ACRO” Be onder No. 
1, which together with ‘“DI- 
ACRO” Brake and Shear turn 
out small quantities of metal 
parts in a hurry ‘Metal Dupli- 
cating without Dies’’. 


“DI-ACRO” Bender works won- 
ders with Angles Channel 
Rod — Round or Square Tube 

Round, Half-round, Square or 


Flat Wire and Strip Stock. Side View 


TWO-WAY OPERATION — right or left. 
It’s a money-saving die substitute. 
Write for Catalog 
“Metal Duplicating Without Dies” 


O’NEIL-IRWIN MFG. CO. 


309 — 8th Ave. So., Minneapolis, Minn. 


ANNOUNCING 


THE NEW “Activated Soldering Flux 


oY Check These Features: 
e Speeds Soldering @ Non acid 
e Non Corrosive e Saves Solder 


@ Ideal for large surfaces, seams, 
spotwork, etc. 


Dept. 2 


UT a OU ede 1) Berane 
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A Sturdy, Efficient Machine for 
Rapid Factory Production 








REMEMBER 
1941? 


Right now, you'll probably say, “How 
could we ever forget it”. 
Sure, there are plenty of hardships 
and headaches for all of us in en- 
deavoring to produce adequate 
quantities of war materiel that will 
assure our National Defense and ulti- 
mate victory. Material, skilled labor 
and equipment shortages, sales and 
manufacturing policy changes, per- 
sonnel problems—yes and plenty of 
other “brain busters” for which the 
right solution must be found. Is that 
why you believe 1941 will be hard 
to forget? 


Perhaps the “tooling up” to the costly 
gigantic task and the problems it 
presented in 194] will in future years 
be best remembered. But how about 
the production records, such as the 
new high in iron and steel tonnage, 
the response of American industry 
as a whole to the Nation’s need, and 
the new discoveries in production 
and material betterment? We're cer- 
tain that memories of 1941 will be of 
a year in which a great America 
proved it was still greater. 


CMP History for 1941 will record 


these facts Expanded facilities for increased 
production of CMP cold rolled strip steel—vital for 
precision requirements of many defense industries. 
A year which brought still greater recognition for 
the advantageous “extras” of CMP precision strip 
—accuracy that speeds production, increases num- 


ber of parts per 100 lbs. and lowers finished prod- 
uct costs. 










THE COLD METAL 
PRODUCTS COMPANY 


cea MU Subsidiary of 


The Cold Metal 
Process Co. 
YOUNGSTOWN, OHIO 








@ A _ monthly classified 


and services as advertised 
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index to 


in the pages of ELECTRICAL MANU.- 


those finished product components 


FACTURING. Also consult the actual advertisements of those companies 


whose names are 
index just preceding back cover. 


listed under the 


diferent 


headings. See advertisers’ 





ALLOYS, Aluminum 
Aluminum Co. of America, Gulf Bldg Pittsburgh, Pa 
ALLOYS, Bronze and Copper 

American Brass Co., Waterbury, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 


Bridgeport Brass Co., Bridgeport, Conn 

Bunting Brass & Bronze Co Toledo, O 

Mallory & Co., Inc Pr. &., f 

Revere Copper & Brass, Inc., 23 
N.Y 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 





York, 


ALLOYS, Low Melting and Bismuth 
Cerro De Pasco Copper Corp., 40 Wall, New York, N. Y. 
“*Cerromatrix,’ ‘“Cerrobase,’’ ‘‘Cerrobond 


ALLOYS, Magnesium 
Dow Chemical Co., Dowmetal Division, Midland, Mich 
*‘Dowmetal.’’ 


ALLOYS, Nickel 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 


International Nickel Co., Inc., 67 Wall, New York, N. Y 
Monel 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 


N 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


ALLOYS, Permanent Magnet. See Magnets. 


ALLOYS, Resistance 

Driver (Cc Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J 

Hoskins Mfg. Co., Detroit, Mict 

Jellif? Mfg. Corp., C. O., 10 Pequot Ave., 
Conn 


Southport, 
ALLOYS, Zinc 
New Jersey Zinc Co., 160 Front, New York, N. Y. 


Horse Head Special 


ALUMINUM 
Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa. 


ALUMINUM, Pre-finished 
Amcrican Nickeloid Co., Peru, Ill. 


AMMETERS. See Instruments. 
ANODES, Nickel, Brass and Copper 


American Brass Co Waterbury, Conn 
Revere Copper & Brass, In 230 Park Ave., New York, 
NY 


Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 
ANODES, Silver. See Silver. 
ARMORED CABLE, Strip Steel 


American Steel] & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp., Subsidiary.) 
Roebling’s Sons Co., John A., Trenton, N. J. 


ASBESTOS, Paper. 


See Paper, Asbestos. 


BALANCING MACHINES. See Machines, 
BATTERIES, Rechargeable 


Koehler Mfg. Co., Marlboro, Mass 


BEADS, Insulating 


American Lava Corp., Chattanooga, Tenn 
Dunn, Inc 


‘“‘Dunco Fish Spine.’’ 


CARBON 
PRODUCTS 


BRUSHES—-RINGS—ELECTRODES 
WELDING CARBONS— SHAPES 


The experience of 27 years of carbon 
engineering available on request. 


WRITE FOR CATALOG. 


Becker Brothers Carbon Co. 


3450 So. 52nd Avenue, Bee yey Soho 
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Struthers, 1321 Cherry, Philadelphia, Pa. 





Star Porcelain Co 41 
Lavolair 
Steward Mfg. Co., D. M., 


Muirhead Ave., Trenton, N. J 


Chattanooga, Tenn 


BEARINGS, Ball and Roller 

Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill 

Bearings Co. of America, 416 Harrisburg Ave Lan 
saster, Pa 

Fafnir Bearing Co., New Britain, Conn 

Hoover Ball & Bearing Co., Ann Arbor, Mich 

Landis & Gyr, Inc., 104 Fifth Ave., New York, N. Y 

McGill Mfg. Co Electrical Div., Valparaiso, Ind 

New Departure Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffman Bearings Corp 
tridge.’ 

S K_ F Industries, Inc., Front & Erie Ave., Philadel 
phia, Pa 

Timken Roller Bearing Co., Canton, Ohio 

Torrington Co., The, 56 Field St Torrington, Conr 


BEARINGS, Bronze 

Bound Brook Oil-less Bearing Co., Bound Brook, N. J 

Chrysler Corp Amplex Div Detroit, Mich. ‘‘Oilite 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 

Phosphor Bronze Smelting Co., 2212 Washington Ave 
Philadelphia, Pa 


Stamford, Conn., ‘“‘Car 


BEARINGS, Needle 
McGill Mfg. Co Electrical Div Valparaiso, Ind 
Torrington Co., The, 56 Field St., Torrington, Conn 


BEARINGS, Ojil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co., Toledo, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass 

Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, New York 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 
**“Graphex.”’ 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. 
Lake, Chicago, Ill 

Richardson Co., Melrose Park (Chicago), Ill 


BEARINGS & BUSHINGS, Non-Metallic 

Bound Brook QOil-Less Bearing Co., Bound Brook, N. J 
Nigrum Impregnated Hardwood 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co., 
innati, O 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass 

Mica Insulator Co., 200 Varick, New York, N. Y. 
Lamicoid.’”’ 

National Vulcanized Fibre Co., Wilmington, Del 

Neveroil Bearing Co., 47 Foundry, Wakefield, Mass 


4638 Spring Grove Ave., Cin- 


Woodex 

Richardson Co., Melrose Park (Chicago), Ill “In 
surok.”’ 

Synthane Corp Oaks, Pa 


Wilmington Fibre Specialty Co., Wilmington, Del 


a COPPER. See Copper, Beryl- 
ium. 


BLADES, Fan. 
Fan. 
BLOCKS, Pillow. 


BLOCKS, Terminal 


— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 


BLOWER WHEELS. 
and Fan. 


BLOWERS, Armature 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill 


See Wheels, Blower and 


See Pillow Blocks. 


See Wheels, Blower 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. 
Paper. 


BOLTS, NUTS AND SCREWS, Machine 
American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 
Chandler Products Corp., Cleveland, Ohio. 
Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 
Driver-Harris Co., Harrison, N. 


See Tubes, 


Harper Co., H. M., The, 2620 Fletcher St., Chicago, Il. 

International Screw Co., Detroit, Mich. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio 

New England Screw Co., Keene, N 

Parker-Kalon Corp., 198 Varick, New York, N. Y 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., Chicago, Ill 

Progressive Mfg. Co., Torrington, Conn 

Republic Steel Corp., Cleveland, O 

Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
en 


Ryerson & Son, Inc., Jos T., Chicago, Tl 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BOLTS, Stove 

American Screw Co., Providence, R. I 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Chandler Products Company, Euclid, Ohio 

Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn 

Lamson & Sessions Co., Cleveland, Ohio 

National Screw & Mfg. Co., Cleveland, Ohio 

Parker-Kalon Corporation, 198 Varick, New York, N. Y¥ 

Pheoll Manufacturing Company, Chicago, Illinois 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
: 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill 


BRASS, BRONZE AND COPPER 


American Brass Co., Waterbury, Conn 


American Nickeloid Co., Peru, Ill. (Pre-finished Brass 
Sheets) 


Bridgeport Brass Co Bridgeport, Conn 
Revere Copper & Brass, Inc., 230 Park Ave., New York 
N. ¥ 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BRASS, BRONZE & COPPER, Pre-finished 


American Nickeloid Co., Peru, Ill 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 


BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J 
Bunting Brass & Bronze Co., Toledo, Ohio 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa. 


BRONZE SHEETS. See Brass, Bronze and 
Copper. 


BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


General Electric Co., Schenectady, N. Y¥ 

Keystone Carbon Co., 1935 State St., St. Marys, Pa 
**Equaload.”’ 

Morganite Brush Co., Inc., 
Island City, N. ¥ 

Pure Carbon Co., St. Marys, Pa 

Stackpole Carbon Co., St. Marys, Pa 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


CABLE, Asbestos. 
Insulated. 


CABLE, Armored 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N.Y 


3302-3320 48th Ave., Long 


See Wire & Cable, 


CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 


x. ¥ 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
General Elec. Co., Schenectady, N. Y “Glyptal,”’ 
“‘Versatol.’’ 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 
Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
— Wire & Cable Co., 25 Broadway, New York, 


Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 
Boston Insulated Wire & Cable Co., Dorchester, Mass. 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Roebling’s Sons Co., John A., Trenton, N. J 


CABLE, Thermostat 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 


Ansonia Electrical Co., The, Ansonia, Conn. 
Koston Insulated Wire & Cable Co., Dorchester, Mass. 


CABLE, Varnished Fabric 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


CAMBRIC AND CANVAS, Varnished. See 
Cloth, Insulating. 


CAPACITORS. See Condensers. 
CASTINGS, Aluminum 


Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 

Aluminum Co. of America, Gulf Bldg., Pittsburgh, Pa 

American Brass. Co., Waterbury, Conn. 

Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.’’ (Magnesium Alloy.) 

CASTINGS, Magnesium Alloy 


Dow Chemical Co., Dowmetal Division, Midland, Mich. 
‘‘Dowmetal.’’ 


ELECTRICAL MANUFACTURING 
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LOOKING FOR 
A NEW MATERIAL 
FOR THAT PRODUCT = 


TRY STAR 
PORCELAIN 


IT is a material ideally suited to applications 
where resistance to electricity, heat, moisture, 
chemicals or weathering agents is encountered. 
It has also great mechanical strength. 


In addition we are continually compounding 
new formulas to individual specifications. 


Send NOW for our “SURVEY OF 
TECHNICAL CHARACTERISTICS.” It 


will help you. 


PORCEL OMPANY 


41 Muirhead Ave. TRENTON, N. J. 





COILS FOR DEFENSE BY 


oto 


ELECTRICAL COIL WINDING SPECIALISTS 
SINCE 1917 


ALL TYPES OF WINDINGS TO SPECIFICATIONS 
WRITE — WIRE — PHONE 


COTO-COIL COMPANY, INC. 


75 WILLARD AVE. PROVIDENCE, R. I. 


Specialty Manufacturers of 


ASBESTOS PAPER 
FOR ELECTRICAL INSULATING PURPOSES 


We manufacture light-weight, long-fibre asbestos 
paper — both ferrous and non-ferrous — particu- 
larly adapted to electrical applications. Samples 
and prices on request. Address inquiries to: 


THE BURNSIDE COMPANY, INC. 
87 Church Street, East Hartford, Conn. 











SIL-FOS and EASY-FLO 





¢ \ = > 
“THE MINUTE MEN 
OF METAL JOINING” 





Silver contacts are 
brazed to copper 
parts with Sil-Fos. 


Sil-Fos is used to 
solidify compressed 
section of this braided 
copper circuit breaker 
part and to braze 
the lower terminals. 
Silver contact at the 
top is brazed with 
Easy-Flo. 


> 





Industry’s 


for brazing 


ELECTRICAL 
CONNECTIONS 


Millions of electrical connections are being 
made annually with these low temperature 
silver brazing alloys. But why are Sil-Fos 
and Easy-Flo so widely used for this pur- 
pose? Because they satisfy every require- 
ment in the making of joints and in the 
finished joints themselves. Just check 
these points. 


* CONDUCTIVITY — Sil-Fos and 
Easy-Flo joints equal the metals joined 
in current-carrying capacity — and never 
change in this respect because they don’t 
loosen up or oxidize internally. 


*% SPEED—Low working temperatures 
speed up brazing and safeguard physicial 
properties of metals. Fast brazing action 
assures speedy application. 


* STRENGTH — Joints are consistently 
as strong as the metals joined. 


* DUCTILITY—The silver content gives 
joints the ductility to withstand severe 
vibration, shocks and wide temperature 
changes. 


* PERMANENCE—In addition to 
strength and ductility, Sil-Fos and Easy- 
Flo joints are unaffected by most corrosive 
agents. 


*% ECONOMY—Low flow points and 
unequalled fluidity combine to save time, 
labor, heat, materials, finishing. That's 
why, in addition to all the other advan- 
tages, Sil-Fos and Easy-Flo bring cost per 
joint down to surprisingly low figures. 


WE'LL HELP YOU PUT SIL-FOS AND 
EASY-FLO TO WORK IN YOUR SHOP 
We'll be glad to send a Field Engineer 
to demonstrate Sil-Fos and Easy-Flo and 
to help you get full benefit of their speed 
and economy on your production. This 
service is yours without obligation. Write 
us if you have a problem. 


BULLETIN No. 12 Gives the details 
about Sil-Fos and Easy-Flo, includ- 
ing a full explanation of the points 
outlined above. Write for a copy — 
today. 


HANDY & HARMAN 


82 Fulton St., New York, N. Y. 





CASTINGS, Nickel and Nickel-Alloy 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Ir 


, 67 Wall, New York, N. Y 








“*Monel.”’ 
CASTINGS, Phosphor Bronze 
yuuind Brook Oil-Less Bearing Co sound Brook, N. J. 
Bronze Co.. Toledo, O 
spl Smelting Co., 2212 Washington Ave., 
Philadeiphia, Pa 
Scevill Mfg. Co., 65 Mill, Waterbury, Conn 
CEMENT, Commutator 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, [ll 
Mica Insulator Co., 200 Varick. New York, N. Y 
Sauereisen Cement Co., 2112 Main, Pittsburgh (15), Pa 
CERAMICS, Bushings, Washers, Special 
Shapes. (See also Porcelain.) 


Akron Porcelain Co., Akron. O 

American Lava Corp., Chattanooga, Tenn 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., 

Steward Mfg. Co., D. M Chattanooga 

Westinghouse Elec. & Mfg. Co., East 
“*Prestite.’’ 


Trenton, N. J. 
Tenn. 
Pittsburgh, Pa. 





vv —COILS— 


N Form Wound 


0 Paper Section 
Bobbin Wound 


Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 














SOLAR MFG. CORP., Bayonne, N. J. 





Magnetic Valves 


|| to control electrically 
the flow of 


STEAM - WATER - 
OIL- AIR- GAS, Ete. 


| Write for bulletins 
| 


MAGNATROL 
VALVE CORP. 


|| 56 Beekman St., New York 





Contains 


ENGINEERING 
DATA 


SELECTOR 
CHARTS 


Ask for this 
Valuable catalog 


L-R 


Non-Lubricated 


FLEXIBLE COUPLINGS 


LOVEJOY FLEXIBLE COUPLING CO. 
+ 5020 W. Lake St., Chicago, Ill. ae 
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CHOKES. See Transformers. 
CIRCUIT BREAKERS 

















Arrow-Hart & Hegeman Elec. Cx Industrial Control 
Div Hartfor Cc 

Chase-Shawmut Co., Newburyport, Mass 

Colt's Patent Fire Arms Mfg. Co Electrical Div 
Hartfor Conn 

General Ele ( Schenectady, N. Y 

Heine n Circuit Breaker Co., 99 Plum, Trenton, N. J. 

It 

r ard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Westinghouse Elec. & Mfg. Cx Dept. 7-N. E. Pitts- 
burgh, Pa. 

CLIPS AND MOUNTINGS, Fuse 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Chase-Shawmut Co., Newburyport, Mass 

Dante Elec Mfg. Co 3antam, Conn 

Ilseco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Jefferson Electric Co., Bellwood, Ill 

Jones, Howard B 300 Wabansia Ave Chicago, Ill. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il 





Patton MacGuyer Co., 17 zinia Ave., Providence, R. I. 

er Mfg. Co., Div. of Essex Wire Corp., Logansport, 
ne 

Sherman Mfg. Co H. B., Battle Creek, Mich 

Specialties, Inc Bessemer Bldg., Pittsburgh, Pa 


CLIPS, Snap 


Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 
CLOTH, Insulating 
Acme Wire Cx New Haven, Conn 


Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘“*Turbo.’’ 

Endurette Corp. of America, Cliffwood, N. J 

General Electric Co., Section M-112A Appliance and 
Merchandising Dept., Bridgeport, Conr 

Insulation Manufacturers Corp., 565 W. 
Blivd., Chicago, Il. 

Irvington Varnish & Insulator Co., 

Mica Insulator Co., 200 


Washington 


Irvington, N. J 


Varick,. New York, N oo 






“*‘Armatite,’’ ‘‘Empire 

Westinghou Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 

CLOTH, Tracing. See Drafting Room 
Materials. 

CLUTCHES 


Hilliard Corp., 106 W. 
COIL (Coils) 


Armature and 


Fourth, Elmira, N. ¥ 


Field See Coils. 


Bobbins See Tubes, Paper 
Driers and Impregnators See Ovens, Industrial. 
Electromagnets See Coils 


Impregnators, Vacuum. See Ovens, Industrial 
Induction. See Coils 

tesistance. See Units and Elements. 

Spools See Tubes, Paper. 
Winders and Spreaders. See 


COILS 
Acme Wire Co., New Haven, Conn. 
a Wire & Cable Co., 25 Broadway, New York, 


Coto-Coil Co., Inc., 75 Willard Ave., Providence, R. I. 
Dano Elec. Co., 93 Main, Winsted, Conn. 

— & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Doyle, Inc., James W., 311 N. Desplaines, Chicago, III 
Electricoil Co., Inc., 6 Varick, New York, N. Y. 
General Elec. Co., Schenectady, N. Y 
Magnetic Windings Co., 16th & Butler, 


Winding Machines, Coil. 


Easton, Pa 


— Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 
Nothelfer Winding Laboratories, 110 Albemarle 


Ave., 
Trenton, N. J. 


toebling’s Sons Co., John A., Trenton, N. J 


CEUTA TOR STONES & GRINDERS 

(See also Seaters, Commutator 

Ideal Commutater™ beeseer: Co " 
more, Ill 


CONDENSERS, Electrolytic Filter 

A erovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
Dumont Elec. Co., 514 Broadway, New York, N. Y. 
General Elec Co., Schenectady, N. Y 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass. 


CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass 

Centralab, Div. of Globe Union, Inc., 900 East 
Ave., Milwaukee, Wis 

Dumont Elec. Co., 514 Broadway, New York, N. Y. 

General Elec. Cx Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg 3ayonne, N. J 

Sprague Specialties Co., North Adams, Mass 


CONDENSERS, Variable 
— Mfg. Co., Inc., James, 150 


srush. ) 


1008 Park Ave., Syca- 


Keefe 
Corp., 


Exchange, Malden, 


CONNECTORS, Solderless 


Ansone Wire & Cable Co., 25 Broadway, New York, 


CONNECTORS, Wire 


Alden Products Co., 186 N. Main, Brockton, Mass 
Anaconda Wire & Cable Co 


NY , 25 Broadway, New York, 
Dante Elec. Mfg. Co., 


: Bantam, Conn. 
General Elec. ¢ 


Section Q-2121 Appliance and Mer- 


chandise Dept., Bridgeport, Conn 
ee Mfg. Corp., 900 Michigan Ave., Kenilworth, 


Ideal Commutator Dresser Co., 1008 


ee i] Park Ave., Syca- 
ore il 


Ilsco Copper Tube & Products, Inc Station ‘‘M’’ 
Cincinnati, (Mariemont) O 
Jones, Howard B., 2300 Wabansia Ave., 


( Chicago, Ill. 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


Ill 
ag ey Brush Co., Inc., 3302-3320 48th Ave., 
sland City 


N.Y Long 





CONTACTS, Heater Plug 
Heyman Mfg Corp., 900 Michigan Ave 
N. J 


Kenilworth, 


CONTROLLERS, Motor 


See also Rheostats Motor Control.) 
Allen-Bradley Co., 1369 S. First, Milwaukee, Wis 


American Gas Accumulator Co., “lectrical Div., Eliza 
beth, N. J. 
Arrow-Hart & Hegeman Elec Co., Industrial Control 


Div., Hartford, Conn 
Chase-Shawmut Co., Newburyport, Mass 
Colt’s Patent Fire Arms Mfg. Co., 
Hartford, Conn 
Dunn, Inc., Struthers, 1321 Cherry, 
Eagle Signal Corp., Moline, Il! 
General Elec. Co., Schenectady, N. Y 
Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
United Cinephone Corp., Torrington, Conn. 
Ward Leonard Elec. Cc., 34 South, Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts 
burgh, Pa. 


Electrical Div 


Philadelphia, Pa 


CONTROLS, Electronic 

Continental Electric Co., 903 Merchandise Mart., 
Ill. 

G-M Laboratories, Inc., 4310 N. Knox Ave., 

General Elec. Co.. Schenectady, N. Y 

Instrument Specialties Co., Inc., Little Falls, N. J. 

Photoswitch Incorporated, 21 Chestnut St., Cambridge, 
Mass. 

United Cinephone Corp., Torrington, Conn 2 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. ¥ 

Weston Elec. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 


Chicago, 


Chicago, I 


CONTROLS, Pressure and Vacuum. See 


Controls and Valves, Temperature. 


CONTROLS, Radio. See Resistors, Radio. 


CONTROLS AND VALVES, Temperature 


and Pressure 
(See also Regulators, Temperature; Thermostats.) 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 
Barber-Colman Co., Rockford, Ill. 
Fenwal Incorporated, 10 Main, Ashland, Mass 
General Elec. Co., Schenectady, N. Y 
H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa 
Jefferson Elec. Co., Bellwood, 111 A 2 
Magnatrol Valve Corp., 56 Beekman, New York, N. Y¥ 
Mercoid Corp., 4217 Belmont Ave., Chicago, TI] 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn. 


Pickering Products Corp., Grinnell at Erwin, Detroit 
Mich. ‘‘Metrick.’’ i a 
Spencer Thermostat Co., 107 Forest, Attleboro, Mass 


(Low Voltage.) ; - 
Titan Valve & Mfg. Co., 9913 Elk Ave., ¢ leveland, Ohio 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 

burgh, Pa. 


CONVERTERS, Rectifier. See Rectifiers. 


CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. — 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


COPPER, Oxygen-Free High Conductivity 
Scomet Engineering Co., 420 Lexington Ave., New York, 
N. ¥. 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 


American Brass Co., Waterbury, Conn 


COPPER, Tin Coated. 
and Copper. 


See Brass, Bronze 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated) 

Alden Products Co., 186 N. Main, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 

ie 2 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J. 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126. Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.”’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 
Roebling’s Sons Co., John A., Trenton, N. J. 


CORD SETS 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


N ; 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y¥ 
General Elec. Co.. Section Q-2121. Appliance and Mer- 

chandise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 
Ohmite Mfg. Co., 4804 Flournoy, Chicago, III. 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 


CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn. 

Colonial Insulator Co., 937 Grant, Akron, O. 

General Elec. Co., Schenectady, N. Y. 

Louthan Mfg. Co., East Liverpool, O 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
“‘Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘“‘Lavite.’’ 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


ELECTRICAL MANUFACTURING 




































SPRINGS Almost Every Type 
of product requires 


Parts Like These 


DET) 






















‘s 
0. CONDUCTION SERIES 
re E WANT WOUND AC-DC 
1/300th TO 1/10th H. P. 
. VEF ESE INDUCTION SHADED POLE 
WORK 1/500th TO 1/10th H. P. 
: WITH AND WITHOUT BACKGEAR 


" SIGNAL ELECTRIC MFG. CO. 


hio MENOMINEE, MICHIGAN 


Offices in Principal Cities 












rs. 
rs 
42-A NAME PLATE DETAIL PRESS, 
ity Model No 42A Stamps Characters 
- \ into etched Name Plates with uni- 
\ ) formity as to depth, spacing and 
nd alignment. 
, Character sizes: 1/16”, 3/32”, 4" 
™ 10 Figures, 6 Letters 
Price $5500 
. We also make Numbering Machines 
Steel Type and Holders 
nd Write for Bulletins 
we UL aE CN ll STAMP & TOOL CO. 
ek Huguenot Park, 
” Staten Island, N. Y. 
Ind 
and 
onn. Made from the best 
lt "5 of materials — care- 
ork, fully designed — They are manufactured by Hubbard from 

















accurately sized — steel, brass, bronze and other metals. They 

ort, Sherman Fuse Clips are made in all kinds of sizes, shapes and 
are an unusually ser- forms . . . treated and processed to meet 
viceable and _ satis- 


user's specifications and application to his 


“Y factory line. Ferrule ; product. Your request for information on ; 
fer- types are made of Knife Blade Types Parts Like These, and their uses and appli- a 
‘ass special Bronze. = cations in your products will be carefully g 

onn. Knifeblade types are Le studied; suggestions and recommendations 


heavy, special temper 
S if spring copper. Write 
peci y for catalog giving full 


specifications. 


will be returned to you. bes re 


~ 


UO LN Lt 


Tis S72 CENTRAL AVE. « PONTIAC, MICH. 





“ | Sherman £22225 
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COUPLINGS, Flexible 

Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill. 

Hilliard Corp., 106 W. Fourth, Elmira, N fs 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 
Ill 


Richardson Co., Melrose Park (Chicago), Ill 
Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 

— Bros. Mfg. Co., 1854 S. Kilburn Ave., Chicago, 
ll. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill 

frico Fuse Mfg. Co., Milwaukee, Wis 


CUTOUTS 

Chase-Shawmut Co., The, Newburyport, Mass “Shaw 
mut.’’ 

DIALS 

Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 


Chicago, Ill. (Ceramic Decorated Glass & Metal) 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Whittier Co., Horace R., Div. of The Cooper Oven 
Thermometer Co., Pequabuck, Conn 


DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il 

Richardson Co., Melrose Park (Chicago), III. 

Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM ne 

Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New Tork, me es 
Holliston Mills, Inc.,. Norwood, Mass. ‘‘Micro-Weave.”’ 
Keuffel & Esser Co., Hoboken, N. J. 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White 
prints.) 


Post Co., Frederick, Box 803, Chicago, III. 


DRIVE SCREWS. 
ping. 


DRIVES, Machine Tool 
Cullman Wheel Co., 1352 E Altgeld, Chicago, Ill. 
Master Electric Co., Dayton, O. 


See Screws, Self-Tap- 


DRYERS, Atmospheric, Vacuum 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O 
Philadelphia, Pa. 


ELECTRIC SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

—e Rolling Mill Co., 2801 Curtis, Middletown, 

iio 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


SPECIALISTS IN GEAR AND 
MULTICUT... 


Perkins specializes in manu- 
facturing gears of all types 
to your specifications. 


Send us blue prints or other 
specifications and get our 
prices on your require- 
ments. 


aah BY MACHINE & GEAR CO. 


Satie (€) gd) 3m 8) MASSACHUSETTS 


VARNISHED 


TUBING or CAMBRIC 


SLEEVING 


INSULATION 
MANUFACTURERS CORPORATION 


565 West Washington Bivd 


NOS Leader Building 
ere Mott 


fare To LT melt] 
DETROIT © MILWAUKEE * MINNEAPOLIS © PEORIA 
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ELECTROPLATING EQUIPMENT 
General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 


ENAMELS. See Finishers. 
ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 


Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, III. 


EYELETS 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

Platt Bros. & Co., Waterbury, Conn. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FELT 
American Felt Co., Inc., Glenville, Conn. 
Western Felt Works, 4031-4119 Ogden Ave., Chicago, Ill 


FERRULES 


American Brass Co., Waterbury, Conn. 
Patton-MacGuyer Co., 17 Virginia Ave., 
me i 


Providence, 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a..z. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. 
densers. 


See Con- 


FIBRE, Phenol. See Plastics. 


FIBRE, Vulcanized 
(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
— Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’” **Vul-Cot.’ 
Solar Mfg. Corp., Bayonne, N. J. 
Taylor Fibre Co., Norristown, Pa. 
Wilmington Fibre Specialty Co., 
““Fyberoid,’’ ‘‘Ohmoid.’’ 


Wilmington, Del. 


FINISHES 
(Paints, Lacquers, Enamels.) 

Alrose Chemical Co., 180 Mill St., Providence, R. I. 

Aluminum Company of America, Gulf Bldg., Pittsburgh, 
Pa. 

Ault & Wiborg Corp., Dept. 75, Varick, New York, 
N. Y., “‘Polymerin.’’ 

Egyptian Lacquer Mfg. Co., Rockefeller Center, New 
York, N. Y 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio. 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 186 N. Main, Brockton, Mass. 

sngungs Wire & Cable Co., 25 Broadway, New York, 
= 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind. 

General Elec. Co.. Section Q-2121. Appliance and Mer- 
handise Dept., Bridgeport, Conn. 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 


FLEXIBLE RESISTORS. 


t ; See Cords, Re- 
sistance Line. 


FLUORESCENT SOCKETS. 


See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Chase-Shawmut Co., Newburyport, Mass. 
“‘Shur-Lag,’’ ‘‘Therm-a-Trip.’’ 

Dante Elec. Mfg. Co.. Bantam, Conn. 

General Elec. Co.. Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Jefferson Electric Co., Bellwood, III. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il. 

— Fuse Mfg.Co., Milwaukee, Wis. ‘“‘Trico,’’ ‘‘Kant- 
eae? 


“Shawmut,”’ 


FUSES, Potential 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill. 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 


GAUGES, Air Gap 


Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


GAUGES, Vacuum 
Continental Electric Co., 903 Merchandise Mart., Chicago, 


Til. 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O. 
Philadelphia, Pa. 


GEARS AND PINIONS, Metal 

Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til. 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 


Perkins Machine & Gear Co., Springfield, Mass. 
Thompson Clock Co., H. C., Bristol, Conn. 


GEARS AND PINIONS, Non- Metallic 
Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 
Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
ati, O. 
Pg Inc., 2650 W. Medill Ave., Chicago, 


Ill. 
General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Fabroil,’’ ‘“Textolite.’ 
James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 
Mica Insulator Co., 200 Varick, New York, N. Y. 
“‘Lamicoid.”’ 
National Vulcanized Fibre Co., Wilmington, Del. 
Perkins Machine & Gear Co., Springfield, Mass. 
Richardson Co., Melrose Park (Chicago), Ill. 
Synthane Corp., Oaks, Pa. (Graphited.) 
Taylor Fibre Co., Norristown, Pa. _ 
Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoid.”’ 


GEAR MOTORS. See Motors. 


GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 


GENERATORS. 
Generators. 


See Motors, also Plating 


GLASS s 
See also, Tubing & Sleeving, Saturated. 
Corning Glass Works, Insulation Div., Corning, N. Y. 


GLASS-FIBRE INSULATION 
Owens-Corning Fiberglas Corp., Toledo, Ohio 
“*Fiberglas.’’ 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


GUARDS LAMP, Portable 
McGill Mfg. Co., Electrical Div. Valparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


HANGERS, Ball and Roller Bearing 
S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. 


HARNESS, Wire. See Flexible Leads. 


HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 


INSTRUMENTS, Drawing 
Post Co., Frederick, Box 803, Chicago, Ill. 


INSTRUMENTS, Laboratory Standard 

= Co., James G., 1211-13 Arch St., Philadelphia, 
a. 

DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 

General Elec Co., Schenectady, SS 4 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Instrument Specialties Co., Inc., Little Falls, N. x 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 

Precision Apparatus Co., 647 Kent Ave., Brooklyn, N. Y 

Shallcross Mfg. Co., 10 Jackson Ave., Collingdale, Pa. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Il. 

Triplett Elecl. Instrument Co., Bluffton, O. 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Portable and Switchboard 

—" Co., James G., 1211-13 Arch St., Philadelphia, 
>a. 

De-Jur-Amsco Corp., Dept. EM51, Shelton, Conn. 

General Elec. Co.. Schenectady. N. Y 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Simpson Elec. Co., 5200 Kinzie, Chicago, Ill 

Triplett Elecl. Instrument Co., Bluffton, 0 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

Weston Elecl ee Corp., 582 Frelinghuysen Ave., 
Newark, N. J 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


INSTRUMENTS, Speed _ indicating. See 
Tachometers. 


INSULATION (Insulating) (Insulators) 
Beads. See Beads, Insulating. 

Bushings. See Ceramics. 

Ceramic. See Ceramics 

Cloth. See Cloth, Insulating. 


Composition. See Plastics. 
Compounds. See Varnish, Insulating; also Wax and 
Compounds. 


Fibre. See Fibre, Vulcanizer; also Plastics. 

Fibre Glass. See Glass-Fibre Insulation. 

Lava. See Lava. 

Mica. See Mica. 

Molded. See Plastics. 

Paper. See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics. See Plastics. 

Porcelain. See Porcelain. 

Slot. See Paper, Insulating; also Cloth, Insulating. 

Tape. See Tape. 

Tubing. See Tubing, Varnished Fabrics; also Tub- 
ing. Laminated Phenolic; also Tubing, Vulcanized 
Fibre. 

Varnish. See Varnish, Insulating. 

Vulcanized Fibre. See Fibre. 

Wax. See Wax and Compounds. 


INVERTERS, 
Current. 


IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control] Stands.) 

Electric Soldering Iron Co., Inc., Deep River, Conn. 
“Esico.’ 


Current. See Rectifiers, 
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INCREASES EFFICIENCY 
OF ELECTRICAL EQUIPMENT 


1. By absorbing noise and vibration. 
2. By excluding dust and moisture. 
3. By retaining lubricants. 

4. By resisting heat or cold. 

5. By serving as a packing. 

6. By reason of its long life. 


Synthetic rubber re- 
quirements filled by 
our Acadia Syn- 
thetic Products 
Division. 


Your inquiry 
is invited. 


No obligation. 


WESTERN FELT WORKS 


4031-4119 Ogden Chicago, Illinois 





For BETTER SOLDERING 
USE RUBYFLUID 
Rubyfluid’s many advantages make it __ > __ 


ideal for electrical work. It produces 
strong neat unions with a minimum 
amount of material. It is fast acting and — = 
easy to use, gives off no objectionable 

ors and will not corrode the metals. 
Available in acid or rosin core solder, 
paste and flux. Try it — see for yourself 
how it will help to make possible better 
soldering. 
See your jobber or write — 


RUBY CHEMICAL CO. 


60 McDowell St. Columbus, Ohio 
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FASTER and BETTER 


WIRE STRIPPING 
in 1942 with 


SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 











JANUARY 1942 











\t TRIAL Write for complete ae wire samples— 
exited 

2 THE WIRE STRIPPER. CO., 3792 tuter feo 
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OW THE WAY TO SPEED 
PRODUCTION- 








HEN foremen see Thomastrip moving 

from stockrooms to machines, they know 
the quality of this steel is a duplication of 
the previous load. They know speedy pro- 
duction will continue without delay for ad- 
justments. 

Thomas maintains this high degree of cold 
strip uniformity through wide experience, 
plus a system of laboratory approval, scru- 
pulous manufacturing care, and special in- 
spection methods during each step of mill 


production. 


THE THOMAS STEEL CO., WARREN, 0. 


SPECIALIZED PRODUCERS OF COLD ROLLED STRIP STEEL 





SIGNAL, 
ae 
INDICATOR 


Lei ae TTT See 
Mec letra 
to 250. We invite 
inquiries from 
Uru ie rasa tae 


.  HERZOG ‘= 
MINIATURE LAMP WORKS 


ae Established 1911 


LONG ISLAND CITY NEW YORK 


Our engineering staff will solve your problem 


NALCO 


Infra-Red Ray Lamps 
For Radiant Energy-Drying 


Standardize on Nalco 
D-itherm, Carbon Filament Lamps... 
available in Inside-Sil- 
vered or Clear Glass 
types. 

Write for descriptive literature. 


North American Electric Lamp Company 
1082 Tyler Street, St, Louis, Mo. 


INFRA-RED 
DRITHERM 


NEW ALL-PLASTIC 
INDICATING LAMP 


FOR SINGLE HOLE PANEL MOUNTING 
Write for Latest Catalog 





Type T2 Unit 
The shell is molded in the same color as the lens-cap 
to prevent error in replacement . . furnished with a 


G.E, 24 volt slide-base lamp, (.038 amp.) . . . used 
with a_ series resistor assembly for operation on 
voltages up to 440 . five different colors . 


brilliant 180 degree visibility . 
_ . low in cost. , 
Distributed nationally by 


THE GRAYBAR ELECTRIC CO. 


H. R. KIRKLAND CO., Morristown N. J. 


aU 


UNDERWRITERS APPROVED MODEL 100 


overall diameter 


Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 


OF AMERICA, INC. 
90 WEST ST., NEW YORK, N. Y. 














General El« Co., Schenectady, N. Y. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, I! 

Stanley Tools Division of the Stanley Works, New Bri- 
talr Conr 

Sta-Warm Elec. Co., 565 N. Chestnut Ravenna, O 

Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 

Vulean Elec. Co., Lynn, Mass 

Wiegand C« Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 





KITS, Assembly 
(for electronic and _ electro-mechanical applications.) 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind 


KNOBS, Radio and Instrument 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
cago l 

Kurz Kasch, Inc., Dayton, O 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logans 
port, Ind 

Rogan Brothers, 180 N. Wacker Drive, Chicago, Il. 


LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 
LAMINATION DIES. See Dies & Mlds. 
LAMPHOLDERS. See Sockets. 
LAMPS, Incandescent 


(Standard, Miniature, Tubular and Infra-Red) 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 
Herzog Miniature Lamp Works, Inc., 12-19 Jackson 

Ave., Long Island City, N. Y 
— American Elec. Lamp Co., 1082 Tyler, St. Louis, 

10, 


LAMPS, Ultra-Violet 
Continental Elec. Co., 903 Merchandise Mart, Chicago, 
Il. 


General Elec. Co., Lamp Dept., Nela Specialty Div., 
410 Eighth, Hoboken, N. 


LAVA 
American Lava Corp., Chattanooga, Tenn 
Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite.’’ 


LEADS, FLEXIBLE. See Flexible Leads. 


LETTERING EQUIPMENT 
Post Co., Frederick, Box 803, Chicago, III. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 186 N. Main, Brockton, Mass. 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Il. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. J. 

Herzog Miniature Lamp Works, Inc., 12-19 Jackson 
Ave., Long Island City, N cf 

Kirkland Co., H. R., Morristown, N. J. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 


LIMIT SWITCHES. See Switches, Limit. 
LOCK NUTS. See Nuts, Self-Locking. 


LOCK WASHER SCREWS. 
Lock Washer. 


LOCK WASHERS. See Washers, Lock 
and Spring. 


LUGS, Copper 

Burndy Engineering Co., Inc., 459 East 1338rd St., New 
York I. me 

Chase-Shawmut Co., Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, [Il 

Ilseo Copper Tube & Products, Inc., Station ‘‘M’’, 
Cincinnati, (Mariemont) O. 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 


See Screws, 


g 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Bolts, Nuts & 
Screws, Machine. 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 


MACHINES, Balancing 

Gisholt Machine Co., 1119 E. Washington Ave., Mad- 
ison, Wis 

Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila- 
delphia, Pa. 


MACHINES, Die Casting 
Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill 


MACHINES, Impregnating 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


MACHINES, Marking & Stamping 
Markem Machine *o., Keene, N. H 


MACHINES, Metalworking 
(Benders—Brakes, Shears) 

O'Neil-Irwin Mfg. Co., 321 8th Ave. S., Minneapolis, 
Minn 


MACHINES, Numbering 
Numberall Stamp. & Tool Co., Inc., 


Huguenot Park, 
Staten Island, N. ¥ 


MACHINES, Printmaking 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y¥. (Whiteprint Machines) 

Pease Co., C. F., 2605 W. Irving Park Rd., Chicago, 
Ill. (Blueprint Machines) 


MACHINES, Riveting 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Sellwood, Ill 


MACHINES, Screwdriving 

Henry Carlander, 525 W. 146th St., New York, N. Y¥ 

Detroit Power Screwdriver Co., 2801 West Fort St., De- 
troit, Mich 

Stanley Tool Div. of the Stanley Works, New Britain, 
Conn 


MACHINES, Testing 
Olsen Testing Machine Co., Tinius, 580 N. 12th, Phila 
delphia, Pa 


MAGNESIUM ALLOYS. See Alloys, Mag- 
nesium. 


MAGNETOS 

Fairbanks, Morse & Co., Dept. L26, 600 S« Michigan 
Ave., Chicago, Ill 

MAGNETS, Lifting 


Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J F 


Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, 0. 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y. 
Mallory & Co., Ins., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


METAL Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

C. S. Brainin Co., 20 Van Dam, New York, N. Y. 

Callite Tungsten Corp., 547-39th, Union City, N. J. 
““Calliflex.’’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901 Carroll Ave., Chicago, Il. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. ‘“Truflex.’’ 

Wilson Co., . A 105 Chestnut, Newark, N. J. 
““Wilco.’’ 


METALS, 
finished. 


METALS, Laminated. See Metal, Ther- 
mostatic. 


Colored. See Metals, Pre- 


METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 

American Nickeloid Co., Peru, Ill. ‘‘Nickeloid,’’ ‘‘Tint- 
Metal.”’ 

Thomas Steel Co., Warren, O. 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., Pittsburgh (21), 
Pa. ‘‘Gibsiloy.’’ 

Mallory & Co., Ine., P. R., Indianapolis, Ind 


METERS. See Instruments. 


MICA 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 

General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
“‘Micanite.’’ 

New England Mica Co., Inc., Waltham, Mass. ‘‘Y-26,"" 
**¥-27."" 

Richardson Co., Melrose Park (Chicago), TIl. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


MOLDED INSULATION. See Plastics. 
MOLYBDENUM 


Wire, Rods, Sheets, Special Shapes. 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 
N. Y. 


Callite Tungsten Corp., 547-39th, Union City, N. J. 

Mallory & Co., P. R., Inc., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. See Controllers, Mo- 
tor. 


MOTORS 

Alliance Mfg. Co., Dept. H, Alliance, O. 

Baldor Elec. Co., St. Louis, Mo. 

Barber-Colman Co., Rockford, II. 

Black & Decker Elec. Co., Kent, O. 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill. 

Century Electric Co., 1806 Pine, St. Louis, Mo. 

Delco Appliance Division, General Motors Sales Corp., 
Rochester, N. Y 

Delco Products, Division General Motors Corp., Dayton, 
oO 


Dumore Company, ‘'104-A,’’ Racine, Wis. 
Eicor, Inc., 1062 W. Adams, Chicago, Ill. 


ELECTRICAL MANUFACTURING 
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WG COSTS 
PARTS 


N DEFENSE PRODUCTION 


\ 
CUT LETTERING AND MARK 


ON 
WSed | 


Use “Deep Relief” 
BRANDING of All 


Lettering and Designs on 
Blank Stock Plastic Parts 


* Do you want to SAVE 
MONEY on expensive dies and 
extra molding costs? Let Rogan 
Brothers BRAND deep relief 
lettering and markings on BLANK 
plastic panels, dials, housings, 
handles, knobs, _ ete. after 
molding. You will find it clear 
and sharp — as good as molded 
lettering itself. SAVES TIME. 
SPEEDS DEFENSE DELIVERIES! 





Here Are 2 Examples: Upper view shows Rogan 
deep relief BRANDING used on Operadio 
Mfg. Co.'s., intercommunication systems bakelite 
molded housing. Lettering is clear and sharp on 
curved or flat surfaces. View at left reveals advan- 
tage of branding small stock parts. Large or small, 
curved, round, conical parts — send them to us for 
branding that won't scratch and can't rub off. Write 


ROGAN BROTHERS 
180 North Wacker Drive 
Chicago ‘ Ilino?s 













Fes > Built For 
Overloads! 


THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. 


ILSCO COPPER TUBE & PRODUCTS, INC, 
Station ‘‘M’’, Cincinnati, (Mariemont) Ohio 





THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%”. Mounting Nipple 
¥%,” long, %” diameter: Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 


2 Circuit, 
Series-Parallel 


MSGILL JA MANUFACTURING CO. 


(Electrical Division) VALPARAISO, INDIANA 


JANUARY 1942 

















i The Army’s Famous “Jeeps” 


“= Small — but amazingly powerful — these 
reconnaissance cars are doing a big job 
in Uncle Sam's armed forces! They can 
speed up and down over the roughest, 
toughest terrain and take our soldiers 
places in a big hurry! 


SYNCHRON “600” 
SELF-STARTING TIMING MOTOR 


SYNCHRON ‘'600” is small, 
too — but powerful enough to 
handle tough timing applica- 
tions. This tiny timing motor 
pulls up to 8 oz. direct 
load continuously at 1 
RPM! Such power is even 
more remarkable when you con- 
sider that the entire motor can 
be mounted in aspace only 
234" in diameter by 15,” 
deep! 

Like the ‘Jeep"— SYNCHRON ‘600" is built to 
take it! Steel rotor shafts and pinions, brass gears,double 
bearings and lifetime lubrication are features that help 


make SYNCHRON ‘600” a great motor — hard to 


oe _ Wear out on any job! 
| \ Hot - off - the - press 
: co J and YOURS FREE! 


Send for your copy of this complete new 
two-color SYNCHRON catalog. It con- 
tains useful information on the use of 
\ SYNCHRON “600” Timing Motors, 
Timing Machines and Clock Movements 
in your product. Just sign one of your 
business letterheads and mail it today! 
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HANSEN MANUFACTURING CO. 
PRINCETON INDIANA 








UL UL arenas 08S 


SOLDERLESS 
AND 
SOLDERING 






NEW — STREAMLINED 
UNBREAKABLE 


e Modernize your equipment 
e Reduce selling resistance 

e Give added sales features 
e Insure proper lubrication 
e Built for real service 


IT PAYS TO MODERNIZE 


Bie 


Neutral (pH7) High Dielectric 


ACID-FREE 
GUMMED PAPER 


SHEETS AND TAPE 


MUL UClim aisle 
coils, reactors and paper tubes 


MADE BY 


ee 


PHILADELPHIA, PENNSYLVANIA 


Treadle operated machine 
advances straight down. 


This ESICO Model F is 
designed for work where 
both hands ere required. 
Solder is fed forward as 
iron returns from work. 
Average industrial iron ad- 
aptable to machine. Write 
for bulletins on entire line. 


IC SOLDERING IRON CO., INC 


MOLDED PLASTICS 
By INDUSTRIAL 


MOLDS are built in our own Tool Room, 
backed by over 20 years’ experience in making 
Plastic Molds. 


MOLDED PARTS are produced with the iatest 
type of equipment and the parts are subject to a 
rigid inspection before leaving our plant. 


INDUSTRIAL 


MOLDED PRODUCTS COMPANY 
2035 CHARLESTON ST. * CHICAGO, ILL. 
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Electric Specialty Co., 213 South, Stamford, Conn. 
Fairbanks, Morse & Co., Dept. L26, 600 So. Michigan 
Ave., Chicago, Ill 

eee. Die & Stamping Corp., 265 Canal, New York, 


General Elec. Co., Schenectady, N. Y. 

General Industries Co., Dept. 10, Elyria, O. 

Hansen Mfg. Co., Princeton, Ind. ‘‘Synchron.’’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Heinze Electric Co., Div. of Consolidated Elec. Lamp 
Co., Lowell, Mass. 

Holtzer-Cabot Elec. Co., 125 Amory, Beston, Mass. 

Imperial Elec Co., Akron, O. 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 

Kingston-Conley Electric Co., 68 Brook Ave., North 
Plainfield, N. J 

Leland Elec. Co., Dayton, O. 

Master Elec. Co., Dayton, O. 

Motorstat Elec. Corp., 5005 Euclid Ave., Cleveland, O. 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 

Peerless Elec. Co., Warren, Ohio. 

Pioneer Gen-E-Motor, Chicago, Ill. 

Reliance Elec. & Engrg. Co., 1082 Ivanhoe Rd., Cleve- 
land, O. 

Signal Elec. Co., Menominee, Mich. 

Smith Mfg. Co., Inc., F. A., 101 Davis, Rochester, N. Y. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Elec. Co., B. A., Dept. 306, Cincinnati, Ohio. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa 


MOUNTINGS, (Bonded) Rubber 
Lord Mfg. Co., Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J. 
International Nickel Co., Ine., 67 Wall, New York, N. Y. 


NICKEL-SILVER 
(Sheet, Rod, Tube, Wire.) 

American Brass Co., Waterbury, Conn. 

Driver Co., Wilbur B., Newark, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit, Mich. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
a 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. ‘‘Adnic.” 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


NUTS, LOCK. See Nuts, Self-Locking. 
NUTS, Machine Screw. See Bolts, Nuts 


and Screws. 


NUTS, Self-Locking 

Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
Palnut Co., Inc., 65 Condier, Irvington, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


NUTS, Wing 
Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 


OHMMETERS. See Instruments. 
OIL SEALS. See Seals, Oil. 


OILERS 

Gits Bros. Mfg. Co., 1854 S. Kilbourn Ave., Chicago, 
Til. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Til. 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Opto-Matic,’’ 
‘‘Levomatic,’’ ‘‘Drip-Drop.’’ 


OIL-LESS BEARINGS. See Bearings & 
Bushings, Graphite; Bearings & Bush- 
ings, Non-Metallic. 


OSCILLOGRAPHS. See Instruments, also 


Testers. 


OVENS, Industrial and Laboratory 
Annealing, Drying, Temper Drawing, Mold Baking 

General Electric Co., Schenectady, N. Y. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL 


Kimberly-Clark Corp., Neenah, Wisc. (‘‘Kimpak’’ Crepe 
Wadding.) 


PAINT. See Finishes 


PANELS, Metal. 


Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, III. 


PAPER, Asbestos 
Burnside Co., The, East Hartford, Conn. 


PAPER, Gummed 
Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrelec.’’ 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
**Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

The Burnside Co., East Hartford, Conn. 

Cottrell Paper Co., Inc., Dept. M, Fall River, Mass. 

Endurette Corp. of America, Cliffwood, N. J. 

General Elec. Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

Kimberly-Clark Corp., Neenah, Wis. 
Thermal insulation.) 

Mica Insulator Co., 200 Varic, New York, N. Y. 
“‘Armatite,”” ‘‘Duro,’’ ‘‘Micoid.’’ 

National Vulcanized Fibre Co., Wilmington, Del. 
‘‘Campbellite,’”’ “‘C-F,’’ ‘‘Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

Volcker, Milton G., 112 East 19th St., New York, N. Y. 





(Kimsul—for 


West Virginia Pulp & Paper Co., Pulp Products Dept., 
230 Park Ave., New York, N. Y. ‘‘Electrite,’’ ‘‘Dens- 
ite.’” 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., Wilmington, Del. 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 


PENDANTS, Socket Chain 


Washington 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 

— & Brass, Inc., 230 Park Ave., New York, 


Scovill ‘Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
—- Laboratories, Inc., 82 Meadow St., New Haven, 
onn. 


Coser Electric Co., 903 Merchandise Mart., Chicago, 
1 


DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ill. 
General Elec. Co., Schenectady, N. Y. 

General Control Co., Cambridge, Mass. 

United Cinephone Corp., Torrington, Conn. 


PILLOW BLOCKS, Ball & Roller Bearing 

Ahlberg Bearing Co., 3030 W. 47th St., Chicago, Ml. 

Fafnir Bearing Co., New Britain, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, Conn. 

S8.K.F. Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. See Lights, Pilot. 
PINIONS. See Gears & Pinions. 


PINS, Assembly 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 


PINS, Cotter 


Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated or Molded 

(See also Tubing, Laminated Phenolic, also Tubing, 
Extruded Plastic.) 

Alden Products Co., 186 N. Main, Brockton, Mass. 

American Insulator Corp., New Freedom, Pa. ‘‘Aico.”’ 
(Cold Molded. ) 

Auburn Button Works, Inc., Auburn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Il. 

“as Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Ill. 

Dow Chemical Co., Midland, Mich. ‘‘Dowmetal.”’ 

Durez Plastics & Chemicals, Inc., 172 Walck Road, 
North Tonawanda, N. Y. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘‘Textolite.’’ 

General Industries Co., Molded Plastics Div., Olive & 
Taylor, Elyria, O. 

Imperial Molded Prods. Corp., 2921 W. Harrison, Chi- 
eago, Ill. 

—" Molded Products Co., 2035 Charleston, Chi- 
cago, i. 

os Varnish & Insulator Co., Dept. 56, Irvington, 

Judson Co., N. Haddon, 424 W. Mt. Airy Ave., Phila- 
delphia, Pa 

Kurz-Kasch, Inc., Dayton, O. 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., 200 Varick, New York, N. Y. 
**Lamicoid.’’ 

Monsanto Chemical Co., Plastics Div., Springfield, Mass. 

National Vulcanized Fibre Co., Wilmington, Del.. ‘‘Phe- 
nolite.’’ 

Northern Industrial Chemical Co., 11 Elkins St., So. 
Boston, Mass. 

Plax Corporation, 135 Walnut St., Hartford, Conn. 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insurok.’’ 

Rogan Bros., 180 N. Wacker Drive., Chicago, Ml. 

Suprenant Electric Insulation Co., 84 Purchase §&t., 
Boston, Mass. 

Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Watertown Mfg. Co., Watertown, Conn. 

Watson-Stillman Corp., The, Roselle Park, N. J. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh. Pa. _‘‘Prestite.’’ 

Wilmington Fibre Specialty Co., Wilmington, Del. 
“‘Ohmoid.”’ 


PLATES, Carbon Resistance 


Becker Brothers Carbon Co., 3540 S. 52nd Ave., Cicero, 
Til. 


Morganite Brush Co., Inc., 3302-3320 48th Ave., Long 
Island City, N. Y. 


Superior Carbon Products, Inc., 9115 George Ave., Cleve- 
land, Ohio. 


Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa. 


PLATES, Name 


Crowe Name Plate & Mfg. Co., 1752 Waveland Ave., 
Chicago, Ill. 


Whittier Co., Div: of, The H. R., Cooper Oven Ther- 
mometer Co., Pequabuck, Conn. 
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SPEED RANGES UP TO 16 TO 1 







AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 
FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 


RELIANCE 







, 


SPEED CHANGES 
STOP START 


1. A DIRECT DRIVE. Fewer | 

parts and less space be- 

cause the drive is direct 

—there's no intermediate 

speed-changing device. SPEED 
CONTROL 


f ae Sd 
2. CONTROL—Withineasy —~ UNIT 
reach. There's nothing to ( 


limit convenience. Put | 
speed adjuster and start- _/ 
stop buttoninahandyspot : 
and run a wire to them. 


7 
} 
3. FROM A-C. POWER CIR- | 
CUIT. The many advan- 

tages of this drive are 

made possible at a new 

low price by the "pack- ° 
aged" V¥S Speed Control ALSO— Quick stopping, reversing, safe 
Unit which is connected speeds for threading, ample starting 
by three wires to a 3- torque with smooth acceleration, speed 
phase a-c. power circuit. setting. Get Bulletin 309 for details. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD « ° CLEVELAND, OHIO 
Sales Offices in Principal Cities 


JUNCTION BOK 
WITH A-C. UNE 









—ft, 
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FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 










ae BURR, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 


OOP toryosrs.: 


for their uniform accuracy and 
great strength . . . for the unique 


self-locking feature on the 
“Unbrako" Hollow Set Screw 
with the Knurled Points... for 
the Socket Head Cap Screw 
with the Knurled Head that 


gears right to the fingers and 
saves assembling time. 











SCREW PRODUCTS 


Jf 48% 


“Unbrako" Products are avail- 
able in a complete range of sizes 
from number 4 up. For free 
samples and literature, write — 


Knurling of Socket Screws orig- 
inated with S.P.S.Co. yearsago. 





STANDARD PRESSED STEEL CO. senxintown Penna. 





JANUARY 1942 












... it’s Arkwright across the board. For drafts- 


men know that the quality of Arkwright 
Tracing Cloths never varies. They know that 
Arkwright standards stand... in war as well 
as in peace! 

Smoothness of surface, permanent transpar- 
ency, ability to take erasures without smudg- 
ing—that’s what Arkwright quality has always 
meant. And that’s what it means today... 
what it will continue to mean. What’s more, 


delivery is as prompt, as dependable as ever. 


Since there are four brands of Arkwright 
Tracing Cloths, one is bound to be suited 
to your type of work. So why not write for 
free samples — and new catalog? Arkwright 


Finishing Company, Providence, Rhode Island. 


TRACING CLOTHS 


“AMERICA’S OLDEST AND FINEST” 


Sold by Leading Drawing Material Dealers Everywhere 





PLATING GENERATORS 

Eicor, Inc., 1062 W. Adams, Chicago, Il 

Electric Specialty Co., 213 South, Stamford, Conn 
General Elec. Co., Schenectady, N. Y 


PLATING PROCESS, Nickel, Zinc 

General Ele cx Section Q-2i21 Appliance and Mer 
handise Dent sridgeport ‘Cons 

United Chromium, Inc., 51 East 42nd St., New York 
me 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Il 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., Industrial Conirol 
Div., Hartford, Conn 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II 

General Elec. Co., Section Q-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


Waa) 
aU 


CONTACTS 


METAL CUT, METAL PUNCHED, 
METAL FORGED 
Produced from highly fused pure Tungsten metal, eliminating 
excessive oxidation or pitting. Purity prevents film coatings 
from adhering to contact surfaces. Electrical contact surface 
resistance is maintained at a minimum, and long service life 

is assured. Write for illustrated bulletin. 
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FIXED AND VARIABLE RESISTORS Wa 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


Write for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 


FCTROKM 


Vitreous Enameled 
RESISTORS | ] 
oS { 


Made for long, dependable 
service. 
More Economical to buy and 
to use. 

Complete range of fixed, 
tapped and adjustable types. 
Write for samples; no obli- 
gation. 


oe ek ee 
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CHICAGO (CICERO P.O.) ILL. 





+ + + 


148 








PLUGS, Expansion 
Hubbard Spring Co., M. D. 575 Central Ave 
Mich 


PLUG & CORD SETS 

Alden Products Co., 186 N. Main, Brockton, Mass 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

General Ele Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 


PLUGS & JACKS, Radio 

Alden Products Co., 186 N. Main, Brockton, Mass 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, I. 
Jones, Howard B., 2300 Wabansia Ave., Chicgao, Ill 


PLUGS & SOCKETS, Multiple Contact 
Alden Products Co, 186 N. Main, Brockton, Mass. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 
Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 


POINTS, Contact 

Molybdenum, Platinum, Silver, Tungsten, Special Al- 
loys 

American Electro Metal Corp., 320 Yonkers Ave., Yonk 
ma me = 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Cc. S. Brainin Co., 20 VanDam, New York, N. Y 

Callite Tungsten Corp., 547-39th, Union City, N. J 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Oo 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh 
(21), Pa. ‘‘Gibsiloy.’’ 

Mallory & Ce In P. R., Indianapolis, Ind 

Metroloy Co. Inc., 57 E. Alpine St., Newark, N. J 

PORCELAIN 

Akron Porcelain Co., Akron, O 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., 937 Grant, Akron, O. ‘‘Porcelex.’’ 

Imperial Porcelain Wks., Inc., Trenton, N. J 

Louthan Mfg. Co., East Liverpool, O. ‘‘Elemite.’’ 

National Porcelain Co., Trenton, N. J. 

N. J. Porcelain Co., Trenton, N. J. 

Square D Co., Detroit, Mich. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
‘“‘Nu Blac,’’ ‘‘Thermolain,’’ ‘‘Vitrolain,’’ ‘‘Lavolain.”’ 

Steward Mfg. Cc D. M.. Chattanooga, Tenn. 

Universal Clay Products Co., 1540 E. First, Sandusky, 
Oo 


.» Pontiac, 





POTENTIOMETERS. See 


Control 


Resistors, Radio 


POTS & — eee 





Dunn, In Struthers, 321 Cherry, Philadelphia, Pa 
Dun 

Electric Soldering Iron Co., Inc., Deep River, Conn 

General Electric Co., Schenectady, N. Y. 

Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O 

plex.’ 

Trent Co., Harold 619 N. 54th, Philadelphia, Pa 

Vulean Elec. C Mass. 

Weigand Co., Edy 7530 Thomas Blvd., Pittsburgh, 





Pa Chromalox.’ 
POWER TOOLS. See Tools, Power. 


PRE-FINISHED METALS. See Metals, 
Pre-finished. 


PRESSES, Plastic Molding 

Kux Machine Co., Dept. E, 3930-44 West Harrison St., 
Chicago, Ill 

Stokes Machine Co., F. J., 
Philadelphia, Pa. 


PROCESS EQUIPMENT 
Stokes Mac! hine Co., F. J., 5996 Tabor Rd., Olney P. O., 


Philadelphia, Pa. 


5996 Tabor Rd., Olney P. O., 


PUMPS, Vacuum and Pressure 

New Jersey Machine Corp., 1900 Willow Ave., Hoboken, 
N. J 

Stokes Machine Co., F. J., 
Philadelphia, Pa 


5996 Tabor Rd., Olney P. O., 


PUSH BUTTON STATIONS. See Switches, 


Remote Control. 


PYROMETERS 
DeJur-Amsco Corp., Dept. EM51, Shelton, Conn. 


PYROXYLIN COMPOUNDS. See Plastics 


RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


REACTORS, Fluorescent. 
Switches, Fluorescent. 


RECEPTACLES, Lamp. See 
Lamp. 


RECTIFIERS, Current 

senwood Linge Co., 1807 Locust, St. Louis, Mo. 

Continent Electric Co., 903 Merchandise Mart., Chicago, 
I 

Electricoil Co., Inc., 6 Varick New York, N. Y. 

Electronic Laboratories, Inc., 122 West New York St., 
Indianapoli Ind 

Fansteel Metallurgical Corp., North Chicago, Ill 
yeneral ‘ ( Section Q-2121 Appliance and Mer- 

» Dept., Bridgeport, Conn 

Telephone & Radio Mfg. Corp., 67 Broad, 

ve 7 Ae 2 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Nothelfer " Winding Laboratories, 110 Albemarle Arve., 
T N. J 


See Sockets & 


Sockets, 








ec Corp., Newark, O. 
> Corp.. Torrington, Conn. 
c. & Mfg. Co., Dept. 7-N, East Pitts- 





RECTIFIERS, Tubes 
Raytheon Production Corp., Newton, Mass. 


REDUCERS, SPEED. See Speed Reducers. 


REFRACTORY PORCELAIN. See Ceram- 
ics; Cores, Resistor; Porcelain. 


REGULATORS, Speed. See 


Controllers, 
Motor. 


REGULATORS, Temperature 
(See also Controls & Valves, Temperature; Thermo- 
stats) 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

oem Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
**‘Dunco.’’ 

Fenwal Incorporated, 10 Main, As hland, Mass. 

General Elec. Co., Schenectady, N. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Il. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Paragon Elec. Co., 39 W. Van Buren, Chicago, Il. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
(Low Voltage.) 


REGULATORS, Voltage 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

General Elec. Co., Schenectady, se 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

Superior Electric Co., 83 Harrison, Bristol, Conn 

United Transformer Corp., 150 Varick St., New York, 
N. Y 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RELAYS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Allied Control Co., Inc., 227 Fulton, New York, N. Y. 

American Automatic Elec. Sales Co., 1033 W. Van Buren, 
Chicago, Ill “‘Autelco,”’ ‘‘Strowger.’’ 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J. ‘‘Agastat’’ (Time delay). 

Amperite Co., 561 Broadway, New York, N. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Barber-Colman Co., 1216 Rock, Rockford, Il. 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 


Dunn, Inc., 
‘Dunco.”’ 

Eagle Signal Corp., Moline, Il. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, Ml 

General Elec. Co., Schenectady, N. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H." 

H-B Elec. Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Jefferson Elec. Co.. Bellwood, 111 

Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 

Mercoid Corp 4217 Belmont Ave., Chicago, Ill 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind. 

United Cinephone Corp., Torrington, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 

Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 


burgh, Pa. 


Struthers, 1321 Cherry, Philadelphia, Ps 


RESISTANCE LINE CORD. See Cords, 
Resistance Line. 


RESISTORS, Power Circuit 
Acme Elec. Heating Co., 1209 Washington, Boston, Mass 
Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
‘‘Bradleyunit,’’ ‘‘Bradleyometer,’’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Daven Co., 158 Summit, Newark, N. J. 
General Elec. Co., Schenectady, N. Y. 
Hardwick, Hindle, Inc., Newark, N. J. 

Instrument Resistors, Inc., Little Falls, N. J 
International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 
Lectrohm, Inc., 
r, Gebs Bee 

Mallory & Co., P. R., Indianapolis, Ind. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mfg. Co., 4804 Flournoy, Chieago, Tll 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


5131 W. 25th Place, Chicago (Cicero 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers. 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

Daven Co., 158 Summit, Newark, N. J. 

Hardwick, Hindle, Inc., Newark, N. J 

Instrument Resistors, Inc., Little Falls, N. J. 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. 0.) Ti. 

Mallory & Co., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Tl. 

Ohmite Mfc. Co., 4804 Flournoy, Chicago, Il. 

R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport 
Ind 

Sprague Specialties Co., North Adams, Mass 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 


RHEOSTATS, Electroplating 

Allen-Bradley Co., 1309 S. First, Milwaukee, W's. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 


RHEOSTATS, Motor Control 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Elec. Co., Schenectady, N. Y. 

Hardwick. Hindle, Inc., Newark. N. J 

International Resistance Co., 405 N. Broad, Philadel- 
phia, Pa. 

National Elec. Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill. 

Ohmite Mfg. Co., 4804 Flournoy. Chirago, TI. 

Rex Rheostat Co., 37 W. 20th, New York, N. Y. 
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MERCURY 
Shall Raila 


MERCOID egret 


Type 
Assure Accuracy, Positive 
OT me me i me as 


Tilting Type 


Mercoid hermetically sealed switches are the most dependable means 
for opening and closing an electrical circuit. They cannot be affected 
by dust, dirt, moisture or corrosion; nor are they subject to open 
arcing, pitting, oxidation or sticking of contacts. 

They are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated 
above. operates with the movement of the magnet—the tube remains 
stationary. The tilting type, opens and closes the circuit on a snap- 
action principle. Both types provide an instantaneous and positive 
“make'’ and ‘“‘break’’ in the circuit. 

Our engineering staff will assist in their application to any of your 
switch problems 

Further information sent upon request. 
THE MERCOID CORPORATION e 4217 BELMONT AVE. e CHICAGO, ILL. 
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METAL STAMPING SERVICE 
2) DRAWING a-¥ 


STAMPING “Ss 
FORMING 


Small Metal Parts \e 
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a Brass, Copper & Steel e 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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LITTELFUSE EXTRACTOR POST No. 1213 


Use this Littelfuse Mounting for 
the most efficient results with 
any ‘‘Midget’’ Fibre Fuse up 
to 15 amps. Embodies all 
Littelfuse dependable and durable features. Mtg. hole dia. 
74", Length under panel 3'%”’ including terminal bolt. 
Finger operated extractor knob. Leckaule and insulating washer, 
Use Littelfuse No. 1246 for Underwriter Approved Fuses up 
to 30 amps. (Commercial 2’’ x 9/16’ caps) Mounting hole 

1.’ dia. Under panel length including terminal bolt, 334” 


Write for Littelfuse Catalog for other stock and special fuse mountings 
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4753 RAVENSWOOD AVE. 
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VY 
ROEBLING 
ROEVAR 





NEWEST OF THE BROAD LINE 


OF ROEBLING MAGNET WIRES! 


Yes, it’s a new synthetic resin insulating film — 
stong, flexible and tough. But you can’t appreciate 
just how tough — until you've had a sample of 
Roevar Magnet Wire in your hand and tried it. 
Under actual test it proved 3 times more resis- 
tant to abrasion than ordinary enameled wire. 


And, since a fabric wrap is unnecessary, it is 
smaller — permits the use of MORE COPPER — 
LESS INSULATING SPACE. 


In addition, Roevar resists the solvents and high 
baking temperatures of treating varnishes — 
stands up under the abuses of modern high speed 
winding machines and assembly operations. That 
means FASTER WINDING — EASIER 
HANDLING — because the copper, like all Roeb- 
ling Magnet Wire is “dead soft’’. 


Made in a wide range of sizes —12 to : 
ane R 
ee 


*Roevar is made under license agreement with 
General Electric Co. ROEBLING 





JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY Branches in Principal! Git 





SCRE WS for every 
You can depend of us for 


QUALITY: EFFICIENCY-SERVICE 


SAMUEL J.SHIMERe SONS 
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SCREW MACHINE 
PRODUCTS 


and 
METAL SPECIAI Tice 


Superior 
ir brass ° 









Workmanship 


. t steel, 
$PeCcifications fore 


estimate, No obliga 


a | LINDEN & co, i 






891 BROAD 
ST 
PROVIDENCE. Res 





PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 
for Electrical 
poses, Natural 


Quarries: 
Monson, Maine 





Office, Portland, Maine 
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MERCURY SWITCHES 









THE ORIGINAL || 


A FAVORITE|| 
FOR 40 YEARS|| 


MAKES SOLDER || 
FLOW QUICK || 












Paste Twin AND FAST 
—— Approved by 
Underwriters’ 
Laboratories 
Menufectured by 
BURNLEY BATTERY & MFG. CO. 
NORTH EAST, PENNSYLVANIA 
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Cx 83 Harrison, Bristol, Conn 
Lynn, Mass. 


Superi Electr 
Vulcan Elec. Co., 
i Elec. Co., 34 South, Mt. Vernon, N. Y. 


Ward Leonard 
“Vitr 












> Elec. & Mfg. Co., Dept. 7-N, East Pitts- 


RHEOSTATS, Radio. See Resistors, 


Control 


Radio 


RIVETING MACHINES. See 


Machines, 
Riveting. 


RIVETS, Plain. 


Central Screw Co 





3519 Shields Ave., Chicago, Il 
Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 9609 W. Jackson Blvd., 
Bellwood, Ill 


ROTARY CONVERTERS. See Motors. 


RUBBER GOODS, Mechanical 
Monarch Rubber Co., Hartville, Ohio. 


RUBBER INSULATED MOUNTINGS. See 
Mountings, Rubber. 


R.P.M. COUNTERS. See Tachometers. 


SCREWS, Recessed Head 

American Screw Co., Providence, R. I. 

Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland O.. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Pheoll Mfg. Co., Chicago, Ill 

—] Burdsall & Ward Bolt & Nut Co., Port Chester, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof, Inc., 2501 N. Keeler Aye., Chicago, I] 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Self- Tapping 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il. 
Continental Screw Co., New Bedford, Mass. 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Shakeproof, In 2501 N. Keeler Ave., Chicago, Ill 


SCREWS, Set and Cap 

Allen Mfg. Co., Hartford, Conn. 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Thumb 

Central Screw Co., 3519 Shields Ave., Chicago, III. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Progressive Mfg. Co., Torrington, Conn 


SCREWS, Hollow & Socket Head 

Allen Mfg. Co., Hartford, Conn 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Standard Pressed Steel Co.. Box 594, Jenkintown, Pa. 


SCREWS, Lock Washer 


American Screw Co., Providence, R. I 


Continental Screw Co.. New Bedford, Mass 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Inc., 2501 N. Keeler Ave., Chicago, III. 
Sen 

SCREWS, Machine. See Bolts, Nuts & 
Screws. 


SCREWDRIVING MACHINES. 


chines, Screwdriving. 


See Ma- 


SCREW MACHINE PRODUCTS, Fibre 
See Fibre, Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 


Aluminum Co. of America, Guif Bldg, Pittsburgh, Pa. 


Hunter Pressed Steel Co., 
Linden & Co., Inc., 
National Acme Co., 


Lansdale, Pa. 


170 E. 131, Cleveland, 


oO. 
The Newton Mfg. Co., 12 Riverside Ave., Plainville, 


Conn 
Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Shimer & Sons, Samuel J., Milton, Pa. 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa. 


SCREWS, Wood 

American Screw Co., Providence, R. I 
Central Serew Co., 3519 Shields Ave., Chicago, Ill. 
Chandler Products Co., Euclid, O 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corp., New Britain, Conn. 

Lamson & Sessions Co., Cleveland, O 

National Screw & Mfg. Co., Cleveland, O. 

Parker Co., Charles Meriden, Conn 

Pheoll Manufacturing Company, Chicago, II. 


Russell Burdsal & Ward Bolt & Nut Co., Port Chester, 


ma, 
Scovill Manufacturing Co., 65 Mill, Waterbury, Conn. 
Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N I. 


SEALS, Oil 
American Felt Co., Inc., Glenville, Conn. 
Chicago Rawhide Mfg. Co., 


Mich 


72-80 Baker St., Providence, R. I. 


9000 Alpine Ave., Detroit, 


Garlock Packing Co., Palmyra, N. Y “‘Klomure.”’ 
Gits Bros. Mfg. Co., 1854 8. Kilbourn Ave., Chicago, 
7 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 


SEPARATORS, Magnetic 
Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 


SHADES, Mica 
Mica Insulator Co., 200 Varick, New York, N. Y. 
New England Mica Co., Waltham, Mass. 


SHEARS, Bench 
Henry Carlander, 525 W. 146th St., 


SHEETS, Brass, Bronze, Copper. See 


Brass, Bronze and Copper. Also Copper 
Thin-Sheet. 


SHEETS, Iron Enameling 

American Rolling Mill Co., 2801 Curtis, Middletown, O. 
“‘Armco.”’ 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., Peru, Il (Pre- finished. ) 

American Rolling Mill Co., 2801 Curtis, Middletown, O. 
“‘Armco.”’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill. 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Il 


SHELLS, Screw Socket 


Patton-MacGuyer Co., 17 Virginia Ave., 
R. I 


New York, N. Y. 


Providence, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


SILVER 
Sheet, Rod, Tube, Wire, Anodes 

Baker & Co., Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York, N. Y. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R., 

Wilson Co., H. A., 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. 
nished. 


Indianapolis, Ind. 
105 Chestnut, Newark, N. J. ““Wilco’’ 


See Tubing, Var- 


SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 


SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Il. 


SOCKETS, Lamp 

Arrow Hart & Hegeman Elec Co., Industrial Control 
Div.. Hartford, Conn. 

General Elec. Co., Section Q-2121 Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 


SOCKETS, Radio Tube 


Millen Mfg. Co., Inc. James 150 Exchange, Malden, 
Mass 


SOCKETS & SWITCHES, FLUORESCENT 
(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets, Resistor & Control Units, etc. See also 
Transformers & Condensers. ) 

Alden Products Co., 186 N. Main, Brockton, Mass. ‘*Roto- 
lok’’’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Div., Hartford, Conn. (Sockets.) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
(Resistor Units.) 

Doyle, Inc., James W., 311 N. Desplaines St., Chicago, 
Ill. 

General Electric Co., Schenectady, N. Y. (Sockets.) 

International Resistance Co., 405 N. Broad, Philadelphia, 
Pa. (Resistor Units.) 

Sheldon Electric Co., 76-82 Coit, Irvington, N. J. 
(Starter Switches. ) 

Westinghouse Elec. & Mfg Co., Dept. 7-N, East Pitts- 
burgh, Pa. (Sockets & Starter Switches.) 


SOLDER, Self-fluxing 

Garden City Laboratory, 2744 W. 37th Place, Chicago, 
Hl 

General Elec. Co., Section Q-2121. 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 

Ruby Chemical Co., 60 McDowell, Columbus, O. 


SOLDER, Silver 

Baker & Co., Inc., 113 Astor, Newark, N. J. 

General Plate Co., Div. Metals and Oontrols Corp., 
34 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York, N. Y. ‘‘Sil- 
Fos.’’ ‘‘Easy-Flo.”’ 


Appliance and Mer- 


Mallory & Co., Inc., P. R. Indianapolis, Ind. 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. ‘‘Wilco’’ 


SOLDERING COMPOUNDS 
Stick, Paste, Flux, Salts, Fluid. 

Burnley Battery & Mfg. Co., North East, Pa. 

General Elec Co., Section Q-2121. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ml. 

McGill Mfg. Co., Elecl. Div., Valparaiso, Ind. ‘‘Star,’’ 
“‘Crescent.’’ 

Ruby Chemical Co., 60 McDowell, Columbus, O. 


ELECTRICAL MANUFACTURING 
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The “PRECISION” catalog No. 42-M describes more than 
40 radio and industrial electrical test equipment models . . 
Tube Testers, Combination Tube and Set Testers, AC-DC 
Multi-range Testers, Vacuum Tube Multi-range Testers, Signal 
Generators, Circuit Testers, etc. 


While the greater proportion of these instruments are for 
industrials, laboratories and governmental agencies, serving to 
expand our war effort, a fair percentage is still available, com- 
mercially, through leading radio parts distributors. 


* ADDITIONAL PRECISION MANUFACTURING FACILI- 
TIES are now available for the production of national defense 
orders to specification. Principals interested are invited to 
contact our factory directly. 


WRITE FOR NEW PRECISION INDUSTRIAL TEST INSTRUMENTS CATALOG No. 42M 


DECISION EST ENUM EN 


INDUSTRIAL: ie athe RADIO:TELEVISION 


PRECISION APPARATUS COMPANY « 647 KENT AVENUE + BROOKLYN, N. Y. 
Export Division: 458 Broadway, New York City, U.S. A Cable Address: Morhonex 


AIRCRAFT @ Jou. aes 
+ WW CABLES... once Snciee ve 


ection of electric wires 
and cables made to the 
latest specifications. 


In many cases our prod- 
ucts are designed to 





LIGHTING AND POWER CABLE 

HIGH TENSION IGNITION CABLE 
RADIO POWER AND CIRCUIT CABLE | 

MULTI-CONDUCTOR INSTRUMENT CABLE Sateen oe 


SHIELDING BRAID AND BONDING CABLE vices or controls, using 
construction most suit- 
able for lightness and 
serviceability. 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER MASSACHUSETTS 


Write for our catalog AM-1 


LAMINATION DIES 


. For high-speed economical Ete aum you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 
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ana i ited, HOW TO hal ’ 


— WITH 


CHROMALOX 


ELECTRIC HEATING UNITS 


The heating of a revolving roll is ordinarily a com- 
plicated problem. In fact there are probably many 
types of equipment in which heated moving ele- 
ments could be used to advantage, where their use 
has been avoided due to previous difficulty of pro- 
viding heat. This difficulty is entirely eliminated by 
the simple use of electric heat. A common method 
of application is illustrated below. 


No better example could be given to stress the 
essential advantage of electric heat for industrial 
use. “Wired heat’ can go anywhere in the form of 
kilowatts, becoming heat only where heat is wanted 
through the use of Chromalox units. This facility of 
application solves many mechanical problems. 


Revolving roll used in 
making asphalt-coated 
oe Heated 
to 350 deg. F. by four 
900-watt electric stri 

heaters (as il- 
lustrated at 
left) clamped 
against inner 
surface of roll. 




















Showing application of Chromalox 
strip heaters in revolving roll. Com- 
mutator rings making contact with 
power supply through brushes, connect 
to the terminals of the strip beaters. 

If you have a specific heating prob- 
lem, use the cooperation of Wiegand 
electric heat experts. The coupon with 
your business letterhead brings the 
Chromalox Book of Electric Heat—64 
pages of valuable data. 





EDWIN L. WIEGAND CO. 


7530 Thomas Blvd. Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT. 


WOO OF es dda ckvadecadatines acacececesiadiale es. 





SOLDERING IRONS. See 


Irons, Soldering. 
SOLDERING POTS. See 


SOLENOIDS 


Pots and Ladles 




















Allen-Bradley 0., 1309 S. First, Milwaukee, Wis 
American Electric Sales Co., 1033 W. Van 
Burer Chicago, Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
I 

Electri Co., Ir 6 Varick, New York, N. Y 

General Co Schenectady, N. Y¥ 

Guardian El Mfg. Co 1627 W. Walnut, Chicago, I11. 

Jefferson Elec. Co., Bellwood, Tl 

Magnetic Windings C 1fth & Butler, Easton, Pa 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
7 tor N } 

Roebling’s Sons ¢ John A. Trenton, N. J 

SPEED INDICATORS. See Tachometers 
also Stroboscopes 

SPEED REDUCERS. 

Bodine Electric Co., 2256 W. Ohio St., Chicago, I 

( man Wheel Co., 1352 E Altgeld, Chicago, Ill 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, 111] 

Janette Mfg. Co., 556-558 W. Monroe, Chicago, III. 

SPEED REGULATORS. See Controllers, 
Motor. 

SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, Tl 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
and, O (United States Steel Subsidiary 


Barnes Co., Wallace, Div. of Associated Spring Corp 
Bristol, Cont 








Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave Chicago, Ill. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich 

Hunter Pressed Steel ¢ Lansdale, Pa 

Instrument Specialties ¢ Inc., Little Falls, N. J 

Muehlhausen Spring Cory 900 Michigan Ave., Logans- 
port, Ind 

Peck Spring Co., 12 Grove Avenue, Plainville, Conn 

Raymond Mfg. ¢ Div. of Associated Spring Corp., 


Corry, Pa 


SPROCKETS, Roller Chain 

< man Wheel C« 1852 E Altgeld, Chicago, Il] 

STAMPINGS, Metal 
Accurate Spring Mfg. Co., 3817 W 

American Brass Co., Waterbury 
Waterbury, Conr 

Barnes Co., Wallace, Div. of 

stol, Conn 


Lake 
Brass 


Chicago, Til 
Goods Branch, 


Associated Spring Corp., 








artlett-Thompson ¢ In Wakefield, Mass. 

Bridgeport Brass C« Bridgeport, Conn 

Cook Co., H. C., 55 Beaver, Ansonia, Conn 

Cuya i Spring Co., 10270 Berea Rd., Cleveland, O 

Dant Mfg. Co., Bantar Conn 

Gibs Wm. D Div. of Associated Spring Corp., 
800 Clybourn Ave Chicago, Tl 

Heyman Mfg. Cory 900 Michigan Ave Kenilworth 
» J 

Hubbard Sprir ( M. D., 575 Central Ave., Pontiac, 
M 

Hunter Pressed Steel ¢ Lansdale, Pa 

Krueger & Hudepol Third & Vine Sts., Cincinnati, O 

Lewyt Metal Prod Mfg. Co., 66 Broadway, Brooklyn 
a. 

Linden & Cc Ir 72-80 Baker St Providence, R. I 


Patton-MacGuyer ¢ 17 Virginia Ave Providence, 


R. I 
R-B-M Mfg. Co., D { Essex Wire Corp., Logansport 
Ind 
Raymond Mfg. ¢ D f Associated Spring Corp 
Corry Pa 
Republic Steel Cory Cleveland, O 





KESTER ) 


FLUXES 
42 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 





Nes wd 





TERMINAL 


For identitying Wires 
Parts, etc. Embossed 
or Stamped Consecutive 

Numbers a specialty. Made from 
aluminum, brass or copper. All sizes 
and styles. Write for free samples 
and prices. 


NATIONAL BAND & TAG CO. 


Dept. 9-312 Newport, Kentucky 
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fevere Copper & Brass, Inc 
Park Ave., New York. N. Y. 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof, I 2501 N. Keeler Ave., Chicago, Il 
Sherman Mfg. Cx H. B., Battle Creek, Mich 
Wilmington Fibre Specialty Co., Wilmington, Del 
Worcester Pressed Steel Co., Worcester, Mass 


(Rome Mfg. Div.), 230 


STAMPINGS, Small, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Formica Insulation Co 
cinnati, O 

General Electric Co., Plastics 
Plastics Ave., Pittsfield, Mass 
Richardson Co., Melrose Park (Chicago), Ill 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co Norristown, Pa. 


4638 Spring Grove Ave., Cin 


Dept., D-65, 1 


Section 


STARTERS, Motor. 
tor. 


See Controllers, Mo- 


STEEL BARS & SHAPES 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il 


STEEL SHAFTING, Screw Stock 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See Sheets, 
Iron Enameling. 


STEEL, Stainless 


American Rolling Mill Co., 2801 Curtis, Middletown, 
Oo “‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O (United States Steel Corp. Subsidiary.) 


Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
States Steel Corp. Subsidiary.) 

Cold Metal Products C¢ Youngstown, Ohbic 

Driver C« Wilbur B., Newark, N. J 

Republic Steel Corp Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, IT! 


(United 


STEEL, Strip 

American Nickeloid Co., Peru, III. 

American Rolling Mill Co., 2801 
oO Armco.”’ 

American Steel & Wire Co., 
land, O (Unit 

Barnes Co Wa 
Bristol, Conn. 


(Pre-finished. ) 
Curtis, Middletown, 


Rockefeller Blidg., Cleve- 
ed States Steel Corp. Subsidiary.) 
ace, Div. of Associated Spring Corp., 
(Cold Rolled Spring.) 














Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Cold Metal Products Co., Youngstown, O. (Cold Rolled 

Granite City Steel Co., Granite City, Il. 

Republic Steel Corp., Cleveland, O 

Roebling’s Sons Co., John A., Trenton, N. J 

tyerson & Son, Inc., Jos. T., Chicago, Ill 

Thomas Steel Co Warren, O. (Electro Zinc, Copper 
Nickel, Brass & Bronze Coated, also Bright Finish 
Uncoated ‘Thomastrip.”’ 

STRAIN RELIEFS, Cord 

Belden Mfg. Co 4633. W. Van Buren, Chicago, II 

Gener E ( Section Q-212 Appliar ind M 
handise Dept Bridgeport, Conn 

Heyman Mfg. Corp., 900 Michigan Ave., Kenilwort! 
ae 

Walker Co., George, 118 Amsterdam Ave., Passaic, N. J 

STRIPPERS, Wire 

Henry Carlander, 525 W. 146th St.. New York, N. Y¥ 

Ideal Commutator Dresser Co 1008 Park Ave Syca 
more, Ill 

Pyramid Products Co., 2224 S. State, Chicago, IT 
*‘Colonial,’’ ‘‘E Z.’ 

Smith Mf ( lr I \ 101 Dav Rochester, N. ¥ 

Wire Stripper Co, 1727 Eastham Ave E. Cleveland, O 

STROBOSCOPES 

General Elec. Co., Schenectady, N. Y 


SWITCHES, Fixture & Fan 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 

General Elec. Co., Section Q-2121. Appliar nd Met 
chandise Dept., Bridgeport, Conn 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind 
**Levolier.’’ 


Control 


Industria 


SWITCHES, Heater 
Arrow-Hart & Hegeman 
Div Hartford, Conn 
General Elec. ¢ Section Q-2121 Appliance and Mer 

chandise Dept Bridgeport, Conn. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 


Elec. Co., Industrial Control 


SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

General Elec. Co., Schenectady, N. Y. 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 

Pickering Products Corp., Grinnell at Erwin, Detroit 
Mich ‘‘Metrik.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


SWITCHES, Limit 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Allied-Control Co., Inc., 227 Fulton, New York, N. Y 
“H-C.”° 

Arrow-Hart & 
Div Hartford 

Barber-Coleman Co., 

General Control Co 


Hegeman Elec. Co., Industrial Control 
Conn 


Rockford, IIl. 
Cambridge, Mass. 


General Ele Co., Schenectady, N. Y 
Hart Mfg. Co., Hartford, Conn 
Mercoid Corp 1217 Belmont Ave., Chicago, Il 


Micro Switch Corp, Freeport, Il 





R-B-M Mfg. Co 
Ind. 

Ward Leonard Elec. Co., 34 South, Mt 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 


SWITCHES, Mercury ‘ 
Durakool, Inc., 1000 N. Main St., Elkhart, Ind. 
General Elec. Co., Nela Specialty Div., Lamp 
410 Eighth, Hoboken, N. J. ‘‘Kon-Nec-Tors.’’ 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’”’ 
Jefferson Elec. Co., Bellwood, Ill. (Metal) 
Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Il. 
Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. 
Minneapolis- Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 
Powrex Switch Co., 36 Pleasant, Watertown, Mass. 


SWITCHES, Radio 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis. 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 

General Control Co., Cambridge, Mass. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, III. 


Mallory & Co., Inc., P. R., Indianapolis, Ind. 
Ohmite Mfg. Co., 4804 Flournoy, Chicago, Il. 
SWITCHES, Remote Control 


, Div. of Essex Wire Corp., Logansport, 


Vernon, N. Y¥ 
Dept. 7-N, East Pitts 


Dept., 


a pg 


Push Button, Toggle, Lever or Treadle 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 
Allied Control Co., Inc., 227 Fulton, New York, N. Y¥ 
“H-C.°’ 
American Automatic 
Buren, Chicago, Ill 
Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn 
Clare & Co., C. P., 
cago, Ill 
Dunn, Inc., 
*“Dunco.”’ 
General 
General Elec. Co 
Hart Mfg. Co., Hartfcrd, Conn. 
Micro Switch Corp., 
R-B-M- Mfg. Co., 
Ind. 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept 7-N, 
burgh, Pa. 


Elec. Sales Co., 1033 W. Van 


Industrial Control 
Lawrence and Lamon Aves., Chi- 


Struthers, 1321 Cherry, Philadelphia, Pa 
Control Co., Cambridge, Mass. 

Schenectady, N. Y 

‘Diamond H.”’ 
Freeport, Ill. 


Div. of Essex Wire Corp., Logansport, 


East Pitts- 


SWITCHES, Snap, Heavy Duty 
For Electric Range and Small Motor Control 
Acro Electric Co., Dept. L, 3166 Fulton Rd 


Cleveland 


Ohio | 
Allied Control Co., Inc., 227 Fulton, New York, N. Y ; 
Arrow-Hart & Hegeman Elec. Co., Industrial Control 

Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass 
General Elec. Co., Section Q-2121. Appliance and Mer 

chandise Dept., Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn “Diamond H.”’ 

Micro Switch Corp., Freeport, Ill. 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave. 

S., Minneapolis, Minn 
R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, 

Ind. 

SWITCHES, Stepup . 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
SWITCHES, Thermostatic 

Fenwal Incorporated, 10 Main, Ashland, Mass : 

Titan Valve & Mfg. Co., 9915 EIkK Ave., Cleve Ohio. 
SWITCHES, Time. See Timing Devices. 
SWITCHES, Vacuum 

General Electric Co., Schenectady, N. Y 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill 

TACHOMETERS 

Veeder-Root, Inc., Hartford, Conn i 


TAPE, Adhesive, 
Mining & 


Fibre & Paper 
Minnesota Mfg. Co., St. 
**Scotch.’’ 


Paper Manufacturing Co., Philadelphia, Pa. 


Paul, Minnesota 


“‘Neutrelec’’ 


TAPE, Mica 

General Elec. Co., Section M-112A. 
chandise Dept., Bridgeport, Conn. 

565 W. 


Appliance and Mer- 


Weston Electl. Instrument Co., 582 Frelinghuysen Ave 
Newark, N. J 

TAGS, Terminal, Wire & Cable 

National Band & Tag Co., Dept. 9-289, Newport, Ky 

TAPE, Braided 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
BR. ¥. 

TAPES, Cotton, Linen, Silk 

General Ele Co., Section Q-2121 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, I) 

Mica Insulator Co., 200 Varick, New York, N. Y¥ 
Voleker, Milton G., 112 East 19th St New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
Insulation Manufacturers 
Blvd., Chicago, Ill. 

Mica Insulator Co., 200 Varick, New York, N. Y. 


Corp., Washington 


burgh, Pa. 
TAPE, Rubber and Friction 
General Elec. Co., Section M-112A. 


Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl. 
Mica Insulator Co., 200 Varick, New York, N. Y 
Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 


Appliance and Mer- 
chandise 
Washington 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., £76 Fourth Ave., New York, N. Y 
“*Turbo.”’ 

General Elec. Co., Section M-112A. 

Bridgeport, Conn. 

Corp., 565 W. 


Appliance and Mer- 
chandise Dept., 

Insulation Manufacturers 
Blvd., Chicago, Ill. 

Mica Insulator Co., 
“‘Empire.’’ 

Volcker, Milton G., 112 East 19th St., New York, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


Washington 


200 Varick, New York, N. Y¥ 


TERMINAL BLOCKS. 
minal. 


See Blocks, 


Ter- 
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§ 04a bearing motor ha : d yst-iron fram 






s @ ventilated open type and is suitable for 
ontinuous heavy duty power service Avail 
able in 4 to 1 H.P. three-phase 1725 R.P.M 
snd meny single-phase, capacitor-start ratings 

























METERS FOR DEPENDABILITY 
ACCURACY —STYLING 









Due is on the offense. Ready, capable, and able to deliver 
“VITAL” electrical instruments for the armed forces. In the 
air, on the land and the sea you will find DiJur INstRUMENTS 
FoR Victory. Write or wire Dept. EM1 today for complete details 
on aviation instruments and accessories, instruments for communica- 


tion and power, also rheostats and potentiometers. 
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the same. 
downs, no stoppage 


YUU WSN UT 
RG RON, 


Keep ‘em flying .. . keep ‘em running 

. whatever the slogan, the need is 
No shutdowns, no break 
action and 
more action are paramount. 


Kingston-Conley motors are doing a 
job—and have been doing it since the 
inception of the organization. They 
are your tangible guarantee of con- 
tinual, dependable service 
assurance of an unfailing power service. 


your 





A etter 


POWER 
RHEOSTAT 


=? 
= 
— 
= 
7 
SS 

— 
S 


"iy; 


* Thousands of these better power rheostats 
are now standard equipment in fighting planes. 
Production has been stepped up to take care 
of the largest demands. So if you want better 
power rheostats—one or a _ thousand—just 
specify Clarostat Power Rheostats. Data on 
request. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


Manufacturers of Electric Motors 


68 BROOK AVE., NO. PLAINFIELD, N. J. 


* 


Note these unique fea- 
tures for this entirel- 
different power rheo- 


stat: 
l 


Wire winding on insu- 
lated metal core. Im- 
bedded in cold-set in- 
organic cement. No 
corrosion of wires. No 
weakening during pro- 


duction. 
2 


Tripod-type rotor with 
helical spring. Smooth, 
easy, non-binding rota- 
tion, always. 


3 


Graphited-copper con- 
tact shoe rides third- 
rail ring and winding, 
with positive, velvety 


contact. 


Heavy brass third-rail 
contact also serves as 
bearing rail for tripod 


rotor. 
5 


Heat-resistant ceramic 
body forming continu- 
ous heat - conducting 
bond through inorganic 
cement with wire wind- 
ing. 25-watt rating 
even at one-third re- 
sistance setting. 


0 a eh oe 


N PRINCIPAL CITIES 













Automatic 


TIMERS 


for every application 
KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


Aa 
WRAPPED 


SQUARE « ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
#01 GLASGOW AVE., FORT WAYNE, IND. 


PRECISION 


PAPER TUBES 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 

rai te iy 
Spirally Wrapped of Dielectric 
Paper, Fish Paper, Acetate or 


ne 
Combinations —— 
J 


Write for lated and Samples 


PRECISION PAPER TUBE CO. 


2035. W. CHARLESTON ST. CHICAGO, ILL, 





4 VARNISH CAMBRIC TUBING, 
= TE SATURATED SLEEVING, ETC. 


uality insulation 
ee include 
Flame-Proof Varnish 
Cambric Tubing, Mag- 
neto (Im seeaeiee 
Tubing, Ra dio (Spa- 
ghetti) Tubing, Inside 
Coated Saturated 
Sleeving and Fiberglas 
Tubing. 
BENTLEY-HARRIS 


MFG. COMPANY 
1000 Bentley St. 
CONSHOHOCKEN, PA. 


a 


Milton G. Volcker 


SPECIALISTS IN 


MOTOR INSULATION 
MATERIALS 


INSULATING PAPERS CARBON BRUSHES 
SLEEVINGS INSULATING VARNISHES 
WEDGES SHEET MICA & FIBRE 
MOTOR LEAD WIRE VARNISHED CAMBRICS 
SILK, COTTON & CAMBRIC TAPES 
BIASED CUT TAPES 


Prompt deliveries from 
ample warehouse stocks 


112 East 19th Street, New York, N. Y. 





TERMINALS, Plain and Locking 
Shakeproof, Inc., 2501 N. Keeler Ave., Chicago, Ill 
Thompson-Bremer & Co., 1640 W. Hubbard, Chicago, Il 


TERMINALS & CONNECTORS 

Alden Products Co., 186 N. Main, Brockton, Mass 

American Brass Co., Waterbury Brass Goods Branch, 
Waterbury, Conn 

a Wire & Cable Co., 25 Broadway, New York, 
N. Y 


Dante Elec. Mfg. Co., Bantam, Conn. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Ilsco Copper Tube & Products, Inc., Station ‘‘M’’ 
Cincinnati, (Mariemont) O 

Jones, Howard B., 2300 Wabansia Ave., Chicago, III. 
(Terminals and Terminal Plates.) 

Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill. 
(For Fuses.) 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
as ee 

R-B-M- Mfg. Co., Div. of Essex Wire Corp., Logansport, 
Ind 

Rajah Co., Bloomfield, N. J. 

Sherman Mfg. Co., H. R., Battle Creek, Mich 

Thompson-Bremer & Co., 1642 W. Hubbard, Chicago, 
Til. 


TESTERS, Coil. See also Instruments. 
Weston Elecl. Instrument Corp., 582 Frelinghuysen Ave., 
Newark, N. J 


TESTING LABORATORIES 


Electrical Testing Laboratories, 79th & East End Ave., 
New York, N. Y. 


THERMOSTATIC METAL. See Metal, 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Barber-Colman Co., Rockford, Il 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 
*‘Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co., Schenectady, N. 

H.-B. Elec Co., Inc., 2503 N. Broad, Philadelphia, Pa. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Mercoid Corp., 4217 Belmont Ave., Chicago, Ill. ‘‘Pyro- 
therm.’’ ‘‘Sensathern.’’ ‘‘Vasaflame.’’ 

Micro Switch Corp., Freeport, Ill. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S. Minneapolis, Minn. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 
**Klixon.”’ 

Titan Valve & Mfg. Co., 9913 Elk Ave., Cleveland, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TIMING DEVICES 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

American Gas Accumulator Co., Electrical Div., Eliza- 
beth, N. J 

Barber-Colman Co., Rockford, III. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia, Pa. 


“‘Dunco.”’ 
Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’’ 


General Electric Co., Dept. 6B-201, Schenectady, N. Y. 

Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Il 

Hansen Mfg. Co., Princeton. Ind. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

Industrial Timer Corp., 109 Edison Place, Newark, N. J 

Judson Co., W. Haddon, 424 W. Mt. Airy Ave Phila 
delphia, Pa 

Paragon Electric Co., 39 West Van Buren St., Chicago, 
Ill. 

Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C., Bristol, Conn. 

United Cinephone Corp., Torrington, Conn. 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York, 
ee 


Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


TOOLS, Power 
Stanley Tools, Div. of the Stanley Works, New Britain, 
Conn. 


TOOLS AND JIGS. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y 


TRANSFORMERS 

For built-in applications to electrically operated ma- 
chines, appliances and equipment 

Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til. 

Doyle, Inc., James W., 311 N. Desplaines, Chicago, III. 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Control Co., Cambridge, Mass. 

General Elec. Co., Fort Wayne, Ind. 

Jefferson Elec. Co., Bellwood, Ill 

Magnetic Windings Co., 16th & Butler Sts., Easton, Pa. 

Nothelfer Winding Laboratories, 110 Albemarle Ave., 
Trenton, N. J. 

Sola Electric Co., 2525 Clybourn Ave., Chicago, III. 

Standard Transformer Corp., 1500 N. Halsted, Chicago, 
Til 

Superior Electric Co., 83 Harrison, Bristol, Conn 

United Transformer Corp., 150 Varick St., New York, 
ae ¢ 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y¥ 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa 


TUBES, Ballast 
Amperite Co., 561 Broadway, New York, N. Y. 


TUBES, Ceramic. 


See Cores, Resistor & 
Resistance Coil. 


TUBES, Paper 
Paramount Paper Tube Co., 801 Glasgow Ave., Fort 
Wayne, Ind. (Square, Rectangular, Round.) 


Precision Paper Tube Co., 2035 W. Charleston, Chicago, 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn. 

Dante Elee. Mfg. Co., Bantam, Conn. 

Iisco Copper Tube & Products, Inc., Station ‘'M’’ 
Cincinnati, (Mariemont) O 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
yy = 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


TUBING, Extruded Plastic 


Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J. 


TUBING, Fuse 
Corning Glass Works, Insulation Div., 
¥. 


Phillips St., 
Corning, N. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Formica Insulation Co., 4638 Spring Grove Ave., Cin- 
cinnati, O. 

General Electric Co., Plastics Dept., Section D-65, 1 
Plastics Ave., Pittsfield, Mass. ‘“*Textolite.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il. 

Mica Insulator Co., 200 Varick, New York, N. Y. 

National Vulcanized Fibre Co., Wilmington, Del. 
“‘Phenolite.’’ 

Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu- 
rok.’’ 

Synthane Corp.. Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wilmington Fibre Specialty Co., 


Wilmington, Del. 
“Ohmoid.”’ 


TUBING, Nickel Alloy 

Driver-Harris Co., Harrison, N. J 

International Nickel Co., Inc., 67 Wall, New York, 
N. Y. ‘*Monel.”* 

General Plate Co., Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 

Spencer Thermostat Co., 107 Forest, Attleboro, Mass. 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mi S 


TUBING & SLEEVING, Saturated. Var- 
nished Cambric Glass-Fibre, Impreg- 
nated, Spaghetti, etc. 

Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y. 
‘“Turbo"’ 

Endurette Corp. of America, Cliffwood, N. J 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept.,. Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Il) 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Mica Insulator Co., 200 Varick, New York, N. Y. 
‘‘Empire.”’ ; fos 
Volcker, Milton G., 112 East 19th St., New York, N. Y. 


TUBING, Vulcanized Fibre 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

General Elec. Co., Section Q-2121. 
chandise Dept., Bridgeport, Conn. bs 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Tl. 

National Vulcanized Fibre Co., 
**Peerless,’’ ‘‘Vul-Cot.’’ 

Taylor Fibre Co., Norristown, Pa. 

Wilmington Fibre Specialty Co., 
‘‘Fyberoid,’’ ‘‘Ohmoid.’’ 


Appliance and Mer- 


Wilmington, Del. 


Wilmington, Del. 


TUBULAR LAMPS. See Lamps, Miniature. 
TUNGSTEN 


Wire, Rods, Sheets, Special Shapes. 
Contact 
American Electro Metal Corp., 320 Yonkers Ave., Yonkers, 


See also Points, 


Callite Tungsten Corp., 
“*Kulgrid.”’ 

Cleveland Tungsten, Inc., 10000 Meech Ave., Cleveland, 
Ohio. 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

Metroloy Co., Inc., 57 E. Alpine St., Newark, N. J. 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


ULTRA VIOLET SOURCES. See Lamps. 


UNITS & ELEMENTS, Resistance Heating 

General Electric Co., Schenectady, N. ; 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn. 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulean Elec. Co., 88-90 Holten St., Danvers, Mass 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 


547-39th, Union City, N. J. 


VARNISH, Insulating 

Endurette Corp. of America, Cliffwood, N. 

General Elec. Co., Section M-112A. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill 

Irvington Varnish & Insulator Co., Dept. 56, Irvington, 
N. J 


Washington 


Mica Insulator Co., 200 Varick, New York, N. Y. 
“*Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts- 
burgh, Pa. 


VIBRATOR-TYPE CONVERTERS. See 
Rectifiers, Current. 


VOLTMETERS. See Instruments. 
VOLUME CONTROLS, Radio. See Ra- 


sistors, Radio. 
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SHADED-POLE 
INDUCTION 


MOTORS 


GEARED-HEAD — UP TO 50 LB. IN. TORQUE 


For low-speed, high-torque applications, Barber-Colman 
offers a wide range of stock-size motors with built-in re- 
duction gear trains. Speeds range from 80 rpm to 6 rpm 
and delivered torque from 0.3 Ib. in. to 50 Ib. in. If you 
need a power and speed combination within these ranges, 
be sure to check with us on the possibility of using a Barcol 
Motor. Your inquiry will be given prompt attention. 


Write for Complete Data Sheets on All Barcol Motors. 


NLA Lae 








Automatic Electric relays are world-famous for 
quality. Tested by time through years of exacting use 

. constantly improved by endless laboratory 
tests ... backed by the “know how” gained from 50 
years of specialized manufacturing experience — 
these relays give you the superior performance and 
long life that mean genuine economy. 


The complete Automatic Electric relay line includes 
units for every operating condition. All are charac- 
terized by positive action and dependability — for 
which you pay no premium. 


Send for your free copy of our comprehensive relay 
catalog. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago 


VOIR ee — Sea 


Relay makers since 1898 








JANUARY 1942 









That means LESS 
PARTS TO WEAR OUT 
NO BELTS—NO GEARS 
NO PULSATION! 


MOI@AIR 


FOR VACUUM or PRESSURE 


MACHINE When you plan for vacuum 

DESIGNERS or air pressure to perform all 
or part of a machine performance, weigh the 
benefits of the compact, dependable MOTOAIR 
Pump. It has many features which recommend 
its use! 


To begin with, the entire 
unit is but slightly larger 
than its motor, and it can 
be mounted in a smaller 
FILLING space in any position. 
MACHINES 


ae a 
HANDLING 


It supplies more air at a 
given input; has a visible 
oiling system, filtered to 
prevent spraying oil. Get 
the facts from the folder. 


CLEANER-BLOWER 


Motoair Cleaner - blower 
units are available for re- 
akon moving dust and waste on 
motors, machines, etc. 


Write for Catalog! 
MOTOAIR DIVISION: 


NEW JERSEY MACHINE 


CORPORATION 
HOBOKEN, N. J. 


EVACUATION 
OF TANKS 


OF a) ae 
FILTRATION 


LABORATORY 
WORK 
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N-W-L CUSTOM MADE 
OTC a 


21 years experience in the 
manufacture of specialized coils 
— of copper, resistance or 
aluminum windings — for in- 
dustry, laboratory, research, 
Army and Navy requirements. 





Quick production on 
small or large orders. / 


NOTHELFER ~ 





WINDING LABS. 
Send for coil and ure ee 


transformer literature 





EYELETS -Regular and Special 
W IRE— Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC—Sirip zine for commercial 
uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 





WASHERS, Fel 
American Felt C Inc., Glenville, Conr 
Western Felt Works, 4027 Ogden Ave Chicago, I 


WASHERS, Lock and Spring 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn 

Gibson Co., Wm. D., Div. of Associated Spring @orp 
1800 Clybourn Ave., Chicago, Il 

Gibson Electric Co., 8349 Frankstown Ave Pittsburgh 
Pa 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mict 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

S. K. F. Industries, Inc., Front & Erie Ave., Phila 
delphia, Pa 

Shakeproof, Inc 2501 N. Keeler Ave.. Chicago, Ill. 

Thompson-Bremer & Co., 1638 W. Hubbard, Chicago, 


WASHERS, Plain, Metallic 

Barnes Ce., Wallace, Div. of Associated Spring Corp 
Bristol, Conn. 

Bridgeport Brass Co., Bridgeport, Conn 

Gibson Co., Wm. D. Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, Ill. 

Gibson Electric Co., 8349 Frankstown Ave., Pittsburgh, 
Pa. 

Hubbard Spring Co., M. D., 575 Central Ave., Pontiac, 
Mich. 





Raymond Mfg. Co Div. of Associated Spring Corp., 
Corry 


Pa 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WASHERS, Non-Metallic. See Fibre, Vul- 
canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 







Finishing; Chatterton’s Compound; Sealing Cement 

General |} Co., Section Q-112A Appliance and Mer- 
hand rT Bridgeport, Conn 

Irvington i & Insulator Co., Dept. 56, Irvington, 
N. J 

Mica Insulator ¢ Dept. 31, 200 Varick, New York, 
N. ¥ 

Sauere ( ( 2 2 Mair y 


WELDING EQUIPMENT 
Cotter Thermo-Electr Co., Dept E.M 15368 Bay 
lis, Detroit, Mich 


WHEELS, Blower and Fan 
Barber -¢ man (¢ Rockford, I 

Mfg. ¢ 55¢ 8S W. Monroe, ¢ ago, Ill 
g M ( I ‘ ( \ t 


WHITEPRINTING MACHINES. See Ma- 


nes, Printmaking 


INDING MACHINES, Coil 
Ideal Commutator Dresser Co 1008 Park Ave Syca 
versal Winding Co P. O. Box 1605, Providence, 
R. I Leesona Duo- Mat 
WIRE & CABLE, Asbestos Insulated 
American Steel & Wire Cx Rockefeller Bldg., Cleve- 
and, O United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 
Zelden Mfg. (¢ 4633 W. Van Buren, Chicago, I] 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris C« Harrison, N. J 


General Ele Co., Section Y-1126 


Appliance and Mer 








Bridgeport, Conn Deltabeston 
icts Corr 769 Nicoll, New Haven, Conn 
( John A., Trenton, N. J 
4A ( f America, Gulf Bldg Pa 
American Steel & Wire Co Rockefel Cleve 
and, O United States Steel Corp 
Anaconda Wire & Cable Co 25 Broadway, New York 
se 
nsonia Electrical (¢ Ansonia, Conr 
ien Mfg. Co., 4633 W. Van Buren, Chicago, Ill 






igeport Brass Co., Bridgeport, Conn 

Essex Wire Cort Magnet Wire Div., Fort Wayne, Ind 

General Ele ( Section Y-112¢ Appliance and Mer 
handise Dept Bridgeport, Conn 


Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. (Phosphor Bronze 

Rea Magnet Wire Co., Inc., Fort Wayne, Ind 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Copper Clad 
Callite Tungsten Corp., 547-39th, Union City, N. J 

Y Div. of Metals & Control Corp., 
34 Forest, Attleboro, Mass. 





WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake, Chicago, III. 

American Spring & Mfg. Corp., Holly, Mich 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O 

Gibson Co., Wm. D., Div. of Associated Spring Corp., 
1800 Clybourn Ave., Chicago, I 

Hubbard Spring Co., M. D., 57 
Mict 


1] 
il 
0 


Central Ave., Pontiac, 


Hunter Pressed Steel Co., Lansdale, Pa 

Muehlhausen Spring Corp., 900 Michigan Av I 
port, Ind. 

Peck Spring Cc 12 Grove Ave., Plainville, Contr 

Raymond Mfg. Co., Div. of Associated Sprir Corp 
Corry, Pa 

Roebling’s Sons Co., John A., Trenton, N. J 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


WIRE, Ignition 


Anaconda Wire & Cable Co., 25 Broadway, New York 
N. Y¥ 


Boston Insulated Wire & Cable C« Dorchester, M 
WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible 
American Steel & Wire Co., Rockefeller Bldg Cleve 
land, O. (United States Steel Corp. Subsidiary 
Anaconda Wire & Cable Co., 25 Broadway, New York, 


Ansonia Electrical Co., Ansonia, Conr 


Belden Mfg. (« 4633 W Van Buren, Chicage 111 
*‘Colorubber 
Bentley-Harris Mfg. Co., 1000 Bentley, Conshohocken, Pa 


Boston Insulated Wire & Cable Co., Dorchester, Ma 
Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 
General Elec. Co., Section Y-1126 Appliance and Mer 
chandise Dept Bridgeport, Conn Deltabeston 
General Electric Co., Schenectady, N. Y 
Holvoke Wire & Cable Corp., 710 Main. Holyoke, Mass 
Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 
Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 


Acme Wire Cc New Haver ( r Enamelite 
Cottonite,’’ *Silkenite Paperite,’’ Celenite 
**Heatex 

American Steel & Wire Co Rockefeller Bldg Cleve 
and, O. (United States Steel Corp. Subsidiary 


Anaconda Wire & Cable Co., 25 Broadway, New York, 


Ansonia Electrical C« Ansonia, Conn 

Selden Mfg. Co 1633 W Van Buren, Chicago, Ill 
Cotenamel,’ Celenamel Silkenamel 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Y-1126 Appliance and Mer 
handise Dept., Bridgeport, Conn. ‘‘Deltabeston 

General Electric Ce Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Rea Magnet Wire Co In Fort Wayne, Ind 

Rockbestos Products Corp., 769 Nicoll, New Haven, Conn 
tockbestos All-Ashest« 

Roebling’s Sons Co.. John A., Trenton, N. J 














Winsted Division, Hu Wi ( Winsted, Conn. 

WIRE, Resistance 

American Brass Co., Waterbury, Conr 

taker & Co., Ir l Astor, Newark, N. J 

Boston Insulated Wire & Cable Co Dorchester, Mass 

Driver Co Wilbur B Newark, N. J Tophet “Cup 
ron,”’ ‘‘Fecraloy Hilo,” Cobani Radiocarb,”” 
**Radioalloy 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ “‘Ad 
vance,’’ ‘‘Hytem Nilvar Magno Comet,’’ 
*“Gridnic,’ Radioohm Ohmax ‘'Midohm 
“Lohm “Lucer 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich Chromel Copel,*” 
Chrome! umel 






Jelliff Mfg. Corp., C. O., 10 Pequot Ave Southport, 
Conn 


WIRE STRIPPERS, See Strippers, Wire. 


ZINC 
Sheet, Strip. Slab, Wire and Fused Metal 
New Jersey Zinc Co 160 Front, New York, N. Y 


“Horse Head Special 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 


ZINC, Pre-Fnished 


American Nickeloid Co., Peru, Il 
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Be sure to read— 


: “We're (90 Per Cent) in the Army and Navy Now!” 
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is no obligation. 


CHARACTERISTICS 


LAVITE has a specific 
gravity of only 9.5 to 9.6. 


Water absorption S.1.5- 
0.001 per cent. 


Per cent power factor 
5.1.5 at 60 cycles was 
only 0.0165. 


Dielectric constant at 60 
cycles was 5.9—1000 
KC 5.4. 


D. M. STEWARD 
MFG. COMPANY 


Los Angeles 
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_..FOR ‘HARD-TO-MEET’ REQUIREMENTS 


i If your insulation needs call for a material that can be precision- 
machined while possessing high dielectric strength, steatite 
ceramic is what you want. It has all these advantages essential for 
efficient, dependable and economical performance . 
formity, high compressive strength, resistance to acid, corrosion, rot, 
etc. Check LAVITE today — send for samples and quotations; there 


MA 


. greater uni- 


ACT eels 3 See error 
& Works: 179 Melrose Ave 
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Avalon Blvd , Electrical Manufacturers S 
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Used and Recommended 
for SPEEDY ASSEMBLY of: 


@ Ammunition Box Compo- 
nents 

@ Incendiary Bombs 

@ Parachute Flares 

@ Bomb Release Assemblies 

« 

* 






n 
Check THESE ESSENTIAL 
SCREWS - BOLTS - NUTS - RIVETS Navy Push Button Switches 
" and Prestole Fastening Devices Sadie end Commonicationt 
with your DEFENSE Requirements. Head Sets — Microphones — 
Transmitter Timing Units — 
Compass — Aerials —Re- 
ceivers for Army, Navy, 
Marine Corps 
Gas Masks 
Anti-Aircraft Guns 
Signal Corps Reels 
Electrical Control Equip't for 
Army, Navy and Marine 
Corps 
@ Steel Lockers for Defense 
For Construction and Mainte- 
nance of Defense Plants 
{ 


% You can depend on the uni- 
formity and strength of Central 
products to speed and solidify 
your defense assemblies. 

Parts pictured above typify 
items now being used exten- 
sively in defense applications 
listed at right. There are many 
more. Send your requirements 


to Central for QUICK ACTION. 


CENTRAL 


SCREW COMPANY 
3519 SHIELDS AVENUE - CHICAGO 





















.. Entrust your coil windings to 
an experienced and proved 
producer for manufacturers of 
aircraft equipment — relays — 
communications — timing de- 
vices — motors — generators 
— x-ray — vibrators — fluore- 
scent lighting and a long list of 
electrical devices for defense. 















































Generator Field Coil 
Random Wound 








Perhaps you need an Audio Transformer or Filter 
Choke. Or, a power transformer, either open or fully 
enclosed. In any case, we will submit a production 
sample to match your needs in every detail and 
make prompt delivery, regardless of quantity. 







eo a Any Quantity, Any 
iF ‘ ype, to Meet Your Defense Requirements 


. Our stepped-up facilities 
re are now ample to provide WRITE FOR 


for large scale production of 








GRIPMASTERS. GRIP- ILLUSTRATED 
MASTERS absorb cord pull LITERATURE 
and relieve terminal strains. Layer Wound Coil 
Acceptable to Underwriters’ e 
we Leena, a — FREE! JUST OFF 
* . sample—we will apply the THE PRESS! 
* aes 2 a Step Down-Up Transformer 
+c INSULATED 
+ y 
+ 
* Solenoid Coil Relay Coil 
ck Cer met ua ty OM CMe 




















The designations beneath 
each coil or transformer pictured 
here, represent but a few of the 
types and mountings obtainable 
at James W. Doyle, Inc. 


In These Days of 
National Emergency... 






Write — get everything you ex- 
pect in quality products, coupled 
with quotations based on low- 
cost production. 





none of us can afford to keep resourceful product-making 
ideas under the proverbial bushel. Output, Transformer 
Fully Enclosed 


Easy to Mount 
PROMPT DELIVERIES ASSURED 


The better informed your fellow workers are concerning 
progressive trends in product development, the better pre- 


i 


















pared your entire organization will be to cope with today’s 
vital problems 





[Ni 
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311 N. Des Plaines St., Chicago 


Therefore this suggestion: After you have had the oppor- 
tunity of thoroughly reading your copies of ELECTRICAL 
MANUFACTURING, be sure to let your associate en- 
gineers, designers and executives share the helpful content 
also. By using a routing slip you can have the copies returned 
to your office or library for ultimate filing. 


PROTECTED . 
BY PATENTS STRAIN RELIFF HEADQUARTERS 





JANUARY 1942 





We are proud that Ward Leonard Controls 
developed during the past fifty years, now _ 
contribute thei: part in increasing safety,com- | 
> fort and efficiency of our men in the service. 


2 
@ 


The search-lights of tonight that can locate fly- 
ing death in the heavens are far different equip- 
ment from the much publicized lights that guided 
gun fire on Admiral Dewey’s ships. Improve- 
ments in search-lights during the past fifty years 
have been comparable with improvements in all 


| WARD LEONARD CONTROLS ga 





electrical equipment. It has been the privilege 
of the Ward Leonard organization to design and 
build most of the controls for search-lights 
through the entire development period. It is not 
surprising, therefore, that this invaluable ex- 
perience should be enlisted by our government. 


WARD LEONARD 


RELAYS « RESISTORS - RHEOSTATS 


Electric control 


WL) devices since 1892. 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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KESTER 


THE PERMANENT SOLDER 





Perfect performance may depend on the solder that’s 
used in building and assembling electrical equipment. 
That is why Kester Cored Solders—PERMANENT, 
because they’re all pure, virgin metal—are so 
widely used in the electrical equipment field. 


Kester Cored Solders withstand bending, vibration, 
shock, contraction and expansion. The conveniently 
self-contained flux, always scientifically correct in 
kind and quantity, eliminates guesswork and makes 
production faster and smoother. 


Electrical circuits ‘‘sealed’’ with Kester Rosin-Core 
Solder—specially compounded for all electrical work 
—are trouble-free, because the patented, plastic rosin 
flux will not cause corrosion or injure insulating 
material. 


In the wide range of Kester fluxes, alloys, core-sizes 
and wire sizes, there is one combination exactly 
suited to every soldering operation. 


Consult Kester engineers freely on any soldering 
problem; there is no obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 


AGE 
CORED SOLDERS 


STANDARD FOR INDUSTRY 
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From “vanities” to primer bodies... 





when Volupte and Revere 
put their heads together 


When Volupte, Inc., one of the leading manufac- 
turers of compacts, wanted to use its facilities to 
make primer bodies for Uncle Sam, the change- 
over involved more than merely a shift from beauty 


to utility. (Top to bottom) 
Everything was new. Appearance had once been Slug—"Dimpled”—Extruded—First draw 

vitally important. Now performance took its place. Second draw—Third draw—Fourth draw 

Emphasis on surface finish gave way to emphasis First upset—Final upset 


on ductility, uniformity, precision. The brass had 
to be of a new analysis, responding differently to 
the various operations. New equipment had to be 
selected, and new methods worked out. 

Here was a situation full of potential “head- 
aches” for the manufacturer, but also full of oppor- 
tunity for a Revere Technical Advisor to assist in 
eliminating them. After calculating a temper for 
the brass providing the correct balance between 
ductility and machinability, the customer was pro- 
vided with a specification which made it easy to 
specify materials on repeat orders. A correct method 

was developed for each new operation. Recom- 
mendations on sizes of stock were made, to mini- 
mize scrap loss. 

Quite some time has passed since Volupte, Inc. 
worked out these problems with the Revere Tech- 
nical Advisor. America now has a large new source 
of depend able primer bodies . . . a prominent 
manufacturer has successfully added a new type of 
business . . . and Revere has helped an old friend. 
The Shisabine Technical Advisors will be glad to 
help you with your problems. Write us. 


REVERE 


COPPER AND BRASS INCORPORATED 


Executive Offices: 










230 Park Avenue, New York 


Sales Offices and Distributors in most 
of America’s major cities 


MILLS: BALTIMORE, MD.- TAUNTON, MASS 





> NEW BEDFORD, MASS.- ROME,N.Y.- DETROIT, MICH.- CHICAGO, ILL. 


